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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarormuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
TrOCyJJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa CPEAHETO OOIIETo 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUU, MPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzauus nmporpaMMbl 00€CII€UYMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTaBJISIIOLIIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00yYarONXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCJIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUSI F€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4aroumxcs, (QOPMHUPOBAaHUS (PYHKIMOHAIBHOW MAaTeMaTHYEeCKOU
IPaMOTHOCTH, U3Y4YEHHUS APYTUX yUEeOHBIX AUCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUM O CYHUIHOCTM M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHUH PEaJTbHOTO M UACAIBHOT0, XapaKTepe OTpaKeHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMATHUECKOT0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalid B COBPEMEHHOM
o0iecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o0pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE NPHU H3YYEHUH OO0YYarOUMMUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUUECKUX yYTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHHE BBIJBUTaTb U OINPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMsi 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHUs OKPY’KAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHWS M aKTHUBHOIO
npeoOpazoBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  POCTPAHCTBEHHBIMU
oOpa3aMu 00beTUHSET pa3Hble BUIbI YUEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBISIETCA



OIHUM U3 MpOo(ecCHOHAPHO BaKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHHS  Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K IMIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilenp ocBoeHuss mporpamMmbl yueOHOro Kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0Omeo0pa3oBaTebHOE U OOIIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs yepe3 ooecreuyeHrue BO3MOKHOCTH IPUOOPETEHHS U UCTIOJIb30BAHUS
CHUCTEeMAaTHYECKUX TE€OMETPUUECKUX 3HAHUW ©W  JACHUCTBHH, CHEeUU(PUIHBIX
TE€OMETPUH, BO3MOXKHOCTU  YCIIEIIHOTO  MPONOJDKEHHS  00pa3oBaHUs IO
CHELHATbHOCTSIM, HE CBSA3aHHBIM C IPUKJIAJHBIM UCIOJIH30BAHUEM T€OMETPHH.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuXxcsi CpeAHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaroniygecss Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 00II1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
CHenuQpuKol reoMeTprun U HeoOXOUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0r0, 0oHM HMEIOT BO3MOXKHOCTh U3yUUTh T€OMETPHIO OoJjiee riIy0oKo, eclin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T'E€OMETPUYECKHX 3HAHHUAX B
npodecCUOHATBFHON 1EATEIbHOCTH.

JIoCTH)KEHHE IeJIM  OCBOCHHUS TMPOTrpaMMbl  O0OECHeYMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJITYpBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢dopMHUpOBaHME MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33734 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs] OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yYMEHHUA MPOBOAUTH  HECJIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /IeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00yUaromuXxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEOBATENbCKUX YMEHHMA, KPUTUYHOCTH
MBILUICHHUS;



e (dopmupoBanue GyHKIMOHATBLHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
yYMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTyalUUsAX U NPU U3YUYEHUU
OpYruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIMpPOBATh UX Ha A3BIKE T€OMETPUM U CO37aBaTh
FEOMETPUYECKHE MOJIEIH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IIOJIyYCHHBIC PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
NO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHMW30BaHHAs padoTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NPOTEKAHUE HHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YYECHUIO IIPEMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme NPOCTPAHCTBEHHBIX ITPEACTABICHUMU Y
YYaIIHUXCS B Kypce CTEPEOMETPHUH IPOBOAUTCS 3a CYET PELICHMS 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3ganue oOpaza TPOBOAUTCS C OMOPOM HA HAIVBIAHOCTH, a
OIepUpOBaHUE 00Pa30M — B YCIIOBUSAX OTBJIEYEHUS OT HAIVISIAHOCTU, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COEpKaHUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbI 1 KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpezensercss He TOJIBKO M0 COAepKaTeIbHBIM JIMHUASM, HO U TIO TOJaM 00y4YeHHS
Ha ypPOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJIbTaTaM
OCBOGHHMsI paboyeil mporpaMmbl, pachpeneia€HHbIM [0 TojaM OOy4eHHs,
CTPYKTypUpPOBaHO TakuM oOpa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUYECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBIISIIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
coOII0ICHMEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOy4YaroIUXCs, paciiupss U
yrayOssis e€, oOpa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

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



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NnapajyieJibHble M CKpelmuBaromuecs npsmMbeie. [lapamnensHOCTh NPSAMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MAPAIIIEIBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTeiie mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]]; HOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIEHIUKYJISIPHBIE MPSMBIE B
MPOCTPAHCTBE, MPAMBIE MaApaUIEIbHbIE W TEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJ, JIMHEWHBIM YroJ JBYTPAHHOTO  yrIJIA.
[leprieHIUKYJISIp U HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JT0 TTOCKOCTH, MMPOEKITUs (PUTYPHI Ha TIIOCKOCTH. [lepreHuKyIsspHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIC
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronapnas
pU3Ma; TPAaHU W OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS TPU3MBbI; OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronapHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAsS U MOJHASI TOBEPXHOCTh MTUPAMHUIBI; IPABUIbHAS U
yceu€HHass nupamMuga. OIJIEMEHTbl TMpuU3Mbl M nupamuabl. [IpaBuibHBIC
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPAaBUJIbHAS MpPU3MaA U
NpaBWIbHAs MHUPAMHUIA; NPABUIIbHAs TPEYrojibHas MNHUPaMUAA W TPaBUIbHBIN
teTpa’ap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, TapaJUICIEITUATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Brruucienne »SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroOHAM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
JIOMIAh OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPSMOU pu3Mbl. [Lmotmans
OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH NPaBUIBHOM NHUPAMHIBI, TEOpeMa O
Iomaau yceu€HHoi nupamuapl. [lonstue 00 o0béme. O0BEM nUpamMuIbl, IPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MTOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

11 KJTACC

Tesa Bpalenus

[unmuHapuyeckas MTOBEPXHOCTb, oOpasytoliue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lunmuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywIIas W OCh;, IUIONIAJAh OOKOBOW H TOJHOMN
NIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: ocHOBaHMEe U BepIiIrHa, o0Opasyroias
¥ OCh; TUTOIIIA1b OOKOBOM M TIOJTHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yromue
U BBICOTA; OCHOBaHHS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU C]ephl.
B3aumMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
I01aab chepsl.

N306paxenue Tea BpallleHus Ha IIIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK, UITU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Tapajienenumnesa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
konyca. O0BEM 1mapa u miomass chepsl.

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

Ceuenus Mz pa (MapajvieabHoO U MEPIEeHIUKYIISIPHO OCH), CEUECHUS KOHYyCa
(mapasnieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIINHY ), CEUECHHUS [Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B npoctpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. I[lpocreimme 3amaun B
KOOpAMHATax. YTojql Mexay BekropaMu. CKaJIsSIpHOE NpPOU3BEICHHE BEKTOPOB.



Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«Maremartukay XapakTepu3yroTcs:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIEToCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYD, SBIICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYECHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTKEHWW B JPYTHMX HayKax, TEXHOJOTHUAX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOECHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCy ICHUN; BOCTIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acTIeKTaM Pa3IUYHBIX BUIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTO U 6e30macHOro 0opasa )KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0pPOBBIO (310pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peTyJisipHas Gu3nUecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM JIEATENbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOTIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(decCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW W €€ TMPUIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCcKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHE MATEMAaTUYECKUX 3HAHWM ISl PEIICHUs 3a1ad B
00J1acTH OKPYKAIOIIEH Cpeibl, TIIaHUPOBAHUSI TOCTYIIKOB U OILICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYIKAIOIIEN CPEBI.

[leHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTHEIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKd Kak c]epbl 4YeIoBEeYeCKOW JesATEeNbHOCTH, JTaroB €&
pPa3BUTUA M 3HAYMMOCTH JJIsl PA3BUTUSA I[UMBWIM3AIMU, OBJIAJCHUEM SI3bIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYILECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JIESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATHLHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU
oelcmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTNBUIMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;,  NpuMeHeHue  J10SUYEeCKUX,
UCCe008amMeNbCKUX Onepayull, yMeHuti pabomams ¢ ungopmayuet).

ba3oBble jjornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTHISCKUX
O0OBEKTOB, TMOHSATUH, OTHOLICHUH MEXIy MOHATHAMH; (OPMYINPOBATH
OTIpeNIeTICHUs]  TMOHATUN, YCTAaHABIMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
IPOBOIMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYJIUPOBATH W TPEOOPA3OBHIBATH  CYKICHHS:
YTBEPIUTEIbHbIE W OTPULIATENbHBIC, €AMHUYHBIC, YacCTHBbIE WU OOIIHE;
YCJIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e J€JaTh BBIBOAbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX M
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTHYECKHX
YTBEPXKICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4uyeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciegoBarebLCcKue JeHCTBUA:

e HCIIOJb30BATh BONPOCHI KaK MCCJIENAOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
(GbopMynIMpoBaTh BOIPOCH], (PUKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTb HCKOMOE€ W  JaHHOe, (QOopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSTEJIEHO CIUIAaHUPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
oObeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOICHUS, UCCIEIOBaHMs, OLECHUBATh JOCTOBEPHOCTD
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6oTa ¢ undpopmaunmeii:

e BBIABIATH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUIEHUS 33/1a4u;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3IMYHbIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIUIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh WH(OPMALIUIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSTENIbHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 00ecnedusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 0OVUAIOUJUXCSL.

OO0uenue:

e BOCIPUHUMATH U GOPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U LIeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS
3aJla4yi, KOMMEHTUPOBATh OJYyYE€HHBIN pPE3yJIbTaT;

B X0JI¢ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMbl, perIaeMoi 3a/1auu, BHICKa3bIBaTh UAECH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYTrUX
YYaCTHUKOB JHaliora, OOHapyXUBaTh pa3Myhe U CXOJCTBO MO3WIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  PE3yJbTaTbl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIIIICHUS
¢ Yu€TOM 3aja4 NMpe3eHTAIM 1 OCOOCHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaJIbHOU
paboThl TpW penieHnH Y4eOHBIX 3a1ad; MPUHUMATh IEJb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenaTh BHIbI pabOT, JOrOBapUBATHCS, OOCYXXIaTh MpOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBATh B TPYIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHECHU,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaH Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMM MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIHPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YUETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBBIKAMU TO3HABAaTEIbHON pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEMCTBUIA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS IPOIECCca U pe3yIbTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb [IPH PELICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IIEH U YCJIOBHUSAM, OOBSICHSTH
MIPUYUHBI TOCTHKECHUS WIM HENOCTH)KCHUS PE3YJbTATOB JEATEIIBHOCTH,
HAXOJIUTh OMMOKY, AaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJTIACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMas, INTIOCKOCTb.

[TpyuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPHU PELICHUU
TreOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIIICIBHOCTh M EPIICHIUKYIAPHOCTD MPSMBIX
Y IIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PAaCIOIOKEHHE TIPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: ABYTPAaHHBIM yTOJ, TpaHW ABYTPAHHOTO YTIJa,
pedpo IBYrpaHHOTO YIJIa; TUHEHHBIA yroll JBYTPaHHOTO YIJa; TpagycHas Mepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh TOHSTUSIMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTpaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; MPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HHE MHOTOTPAHHHUKOB.

OOBACHATH PHUHIIUIIBI TIOCTPOSHUS CEUECHUH, UCIIONIB3YSI METOJI CIIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHUKOB METOJOM  CIIE[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKME YEPTEXKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS U3BECTHBIC AHATUTHYECKHE METOAbI TPU pPEIIeHUHU
CTaHIAPTHBIX MATEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKAMH, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMYMH MO oOpa3iaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU pPEIICHUH
CTaHIApPTHBIX MaTeMaTHYeCKHMX 3a/Jad Ha  BBIYUCICHUE YIJOB  MEXAY
CKPEIIMBAIOIIUMUCA MPSIMBIMUA, MEXIYy TNPAMOH M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAaHHBIX YIJIOB.

Breruncnate 00bEMBI M MJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMU/Ia) C IPUMEHEHHEM (POPMYJT; BEIYUCIATH COOTHOIIEHUS MEXTY TUIOMIAASIMU
NOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HMHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECCKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTpudeckue (HakThI 17151 PEIICHHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOIATrafoIINX HECKOJIBKO IIar0B PEIICHUs, €CITM YCIOBUS MPUMEHEHUS 3aaHbI
B SIBHOU (hopme.

[IpuMmeHsTh  TpOCTEHIME MPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoauTh TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJyYCHHBIE 3HAHHWS Ha TMPAKTUKE: aHAJIN3UPOBATh PEaTbHBIC
CUTyalldd W TPHUMEHATH W3yYCHHBIC TOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYIHPOBAHHONW MPOOJIEMBI, MOJCIUPOBATH pPeaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, MCCIIEeN0BAaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpEM, anmapara aareOpbl; pemarthb
MPAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: WIMHAPUYECKAs IOBEPXHOCTh, OO0Opa3yroIIue
UJIUHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHWYECKAasi TOBEPXHOCTh, 00pasyroiue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUJIXHIP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TTOJTYYEHHUS TEJT BpAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTA; IIAPOBOM CJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOH;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyIL.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPy ¥ OMTUCAHHBIH
0Ko0J10 cepsl; cdhepa, BIIUCaHHAS B MHOTOIPAaHHUK WJIM TEJIO BpaIleHUs.

BeIuncnaTh COOTHOIIEHUSI MEXIY IUIOMIASIMH MOBEPXHOCTEH W 00BEMaMH
MOJIOOHBIX TEJI.

N300pakath u3ydaemble (QUTYpHl OT PYKH U C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrIMonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHH.



W3Bnekatb, WHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTeXax U
pHUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMOAHATE JOEHCTBUSA CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YMCIO, OOBSICHIThH, KAKUMU CBOMCTBAMU OHH 00JIaJatoT.

[TpumeHsTh IpaBUIIO Mapasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKaPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXIy
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxoauTth cymMMy BEKTOPOB M IPOU3BEIEHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOpaMH, CKaJsIpHOE IPOU3BEJCHHE, pACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUITMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HakThl AJ1s pEIICHUS CTEPEOMETPHUUECKHX 3a/1a4,
IPENOoJIararolinX HECKOJIBKO IIArOB PEIICHUs, €CITU YCIOBUS TPUMEHEHUS 33/1aHbl
B SIBHOU (hopme.

Pemate mpocreiiiye reoMeTpuyecKue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaun Ha [OKA3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HaXOKJCHUE FeOMETPUUECKUX BEJIWYHH 10 00pa3liaM UM alJropuTMaMm, NPUMEHss
U3BECTHBIE METOJIbI IIPH PEILICHUH CTAaHJAPTHBIX MaTEMaTUYECKUX 3a7au.

[lpumeHsTh mpoCTEWIIME NPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MIPOSBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJyuyeHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyallkd M TPHUMEHATHh HU3yYEHHbIE MOHATHUS B TpOIECCe IOMCKAa pPEIICHUs
MaTeMaTH4eCcKu CHOPMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM I'€OMETPUYECKHIX MOHATHI U TEOpeM, armapara ainreopsl; pemarb
NPaKTUYECKHE 3a]]auH, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudgposrbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 10
) IIpsimble ¥ TUIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapayuienbHOCTB IPSIMBIX U IIJIOCKOCTEMN
3 [lepneHIUKyYISAPHOCTD NPSMBIX U 12
IJIOCKOCTEN
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuK" 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHUsl, paCCTOSIHUSA U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabsnbsie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypcsl
Tena Bpaienus 12
2 OO6bEMBI TEN 5 1
3 BekTopsl ¥ KOOpIMHATHI B IIPOCTPAHCTBE 10 1
4 [ToBTOpenue, 0600IIEeH e, 7 1
cucTeMaTu3anus 3HaHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosau4vecTBO 4acoB
Ne Hdara
Tema ypoka KonTposbHbIe IIpakTnyeckue
n/n Bcero H3y4CHUS

padoThI padoThbI

OCHOBHBIE TIOHSITHS CTEPEOMETPUU: TOYKA,
npsiMasi, INIOCKOCTbh, TPOCcTpaHcTBO. [IpaBuia
1 M300pakeHUs Ha pUCYHKAX: U300paKeHUs 1 05.09.2023
IIJIOCKOCTEM, MApaJUIeIIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[lonasTHs: MNEPECCKAIHECH IIIIOCKOCTH,
MEpECCKArIIMUECS IpAMasd U IMIOCKOCTb

1 07.09.2023

HOHHTI/IH: IISCPECCKAIIUECCA ITJIOCKOCTHU
p ’ 1 12.09.2023
HepeCGKaI-OI_HI/ICCH prlMaﬂ U IIJIOCKOCTH

3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
4 n300pakeHre MHOTOTPaHHUKOB Ha 1 14.09.2023
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaAX

HavanpHbie cBeieHUs 0 KyOe U mupamu/ie,
5 UX pa3BEPTKU U Mojesn. CeueHust 1 19.09.2023
MHOT'OIrpaHHUKOB

HavanpHbie cBeieHUs 0 KyOe U mupamu/ie,
6 UX pa3BEPTKU U Mojesn. CeueHust 1 21.09.2023
MHOTOTPaHHUKOB

[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUU
7 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U 1 26.09.2023

CICACTBUSA U3 HUX




[TonsiTre 06 akCMOMaTUYECKOM TOCTPOCHUU

8 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 28.09.2023
CJIEJICTBUS U3 HUX
[TonsiTre 06 akCMHOMaTUYECKOM TOCTPOECHUU
9 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U 03.10.2023
CJIEJICTBUS U3 HUX
[TonaTHe 06 aKCHOMATUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U 05.10.2023
CJIEJICTBUS U3 HUX
B3anMHOe pacmnosioKeHue NpsMbIX B
11 IIPOCTPAHCTBE: NEPECEKAIOLINECS, 10.10.2023
NapajuleNIbHbIE U CKPEIIMBAIOIINECS TIPSIMbIE
[TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B
12 IIPOCTPAHCTBE: MapaljieIbHbIE Hp&ll\fble B 12.10.2023
IIPOCTPAHCTBE; NapaIENIbHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
13 npoctpaHnctse: [lapaninenbHOCTh NpsMOil U 17.10.2023
IJIOCKOCTH
14 VYTiabl ¢ COHanpaBiIEHHBIMA CTOPOHAMHM 19.10.2023
15 Yroa Mexay npsiMbIMU B IPOCTPAaHCTBE 24.10.2023
16 Yron Mexay npsiMbIMU B IPOCTPAHCTBE 26.10.2023
17 [TapayienbHOCTB IIOCKOCTEN: 07.11.2023
napajulebHble MII0CKOCTH
18 CaoiicTBa mapauieIbHbIX IIOCKOCTEM 09.11.2023
19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYpHI HA 14.11.2023
IJIOCKOCTH: TETpadip, KyO, mapaienenurnes
20 IToctpoenue ceuenunii 16.11.2023




21 [Toctpoenue ceuenunit 21.11.2023
KonTponbHas pabota o Teme "IIpsimbie u

22 IJTOCKOCTH B TipocTpaHcTie. [lapaienbHOCTh 23.11.2023
MPSAMBIX U IIOCKOCTEM"

” [lepneHuKyIIPHOCTH MPSAMOMN U TIIIOCKOCTH: 78.11.2023
MepHeHIUKYISIPHBIC MIPSMbIE B IPOCTPAHCTBE

24 [Ipsmbie napauiebHbIE U 30.11.2023
MEePHEHUKYIISIPHBIE K TIOCKOCTH

)5 [Ipsmbie napauienbHbIE U 05.12.2003
MEPIEeHIUKYIISIPHBIE K MIIOCKOCTH

%6 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOU U 07.12.2023
MIJIOCKOCTH

7 [Ipu3Hak nepneHIuKyIsIPHOCTH MPSMON U 12.12.2023
MJI0CKOCTH

)3 Teopema o npsiMOi IEPIIEHIUKYISIPHOM 14.12.2023
MJI0CKOCTH

29 Teopema o psiMOil IEPIIEHIUKYIAPHOM 19.12.2023
MIJIOCKOCTH

30 Teopema o psiMOi TIEPIIEHIUKYISIPHOM 21.12.2023
MJI0CKOCTH
[lepnenauKkymsip U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT 26.12.2023
NPAMOM 10 MIIOCKOCTH
[lepnenauKkymsip U HAKIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 28.12.2023

IPSIMOM A0 MJIOCKOCTH




[lepnieniuKyIsip U HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 09.01.2024
IIPSIMOM A0 IJIOCKOCTH
[lepneHuKyasip U HAKIOHHBIE: PACCTOSIHHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT 11.01.2024
NPAMOM 10 MIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOM 16.01.2024
U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJ, JUHEHHBIN yroi 18.01.2024
IBYTPaHHOI'O yria

37 JIByTpaHHBIN yroJi, TMHEHHBIN yroi 73.01.2004
JBYTPAHHOI'O yTIJia

18 IlepneHIUKYISAPHOCTD MJIOCKOCTEH: HpI:IBH&K 75.01.2024
MEPIEHIUKYISIPHOCTH JBYX INTIOCKOCTEN

39 [lepneHUKyYISAPHOCTD INIOCKOCTEM: HpI:IBHaK 30.01.2024
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [lepneH UKy IIPHOCTD IJIOCKOCTEN: an:I3HaI< 01.02.2004
MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN

41 Teopema o Tpéx nepneHANKyJsIpax 06.02.2024

42 Teopema o TpEX mepHeHIuKyIsIpax 08.02.2024

43 Teopema o TpEX mepHEHAUKYIISIpaxX 13.02.2024
KonrtponsHast pabora o Temam

44 HepneHzlldinyn;ipHOCTL MPSIMBIX U 15.02.2004
miockocTeil" n "YIubl MeXy NPSAMBIMU U
I0CKOCTSIMU"

45 [lonsiTHE MHOTOTrpaHHUKA, OCHOBHBIE 20.02.2004

9JICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U




HEBBIMYKJIble MHOTOI'PaHHUKH; pa3BEPTKa
MHOT'OTpaHHUKA

46

[Ipu3ma: n-yrosnbHas pu3Ma; rpaHu 1
OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasI U MOJIHAS TOBEPXHOCTh
MIPU3MBI

22.02.2024

47

[Tapamtenenunen, NpsIMOYIrOJIbHbBIN
MapajiesienuIe] U ero CBOMCTBa

27.02.2024

48

IInpamuja: n-yrojapHas NMpaMKIa, TPaHU U
OCHOBAHHUE MHPAMHUJIbL; OOKOBAs H MOJTHAS
[IOBEPXHOCTb NMUPAMU/IbI; IPABUIIbHAS U
yced€HHas nupamuia

29.02.2024

49

[TpaBuIIbHBIE MHOTOTPAHHUKY: TTOHSTHE
NPaBUJILHOTO MHOTOTPAaHHUKA; TPABUIIbHAS
npU3Ma U IpaBHIIbHAS TUPAMUJIA;
NpaBUIIbHAS TPEYTOJIbHAS TUPaMHJIA U
MIPaBUIIBHBIN TeTpadap; KyO

05.03.2024

50

HpeZ[CTaBHeHI/Ie O IMPaBUJIBHBIX
MHOTOTPaHHHUKAX: OKTadAp, JOACKAdIP U
UKOCa3IP.

07.03.2024

51

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TIIOCKOCTH.
DneMEeHThl CUMMETPHUH B TUpaMuaax,
napajuieJenumneaax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX

12.03.2024

52

Brranciienue 31eMEeHTOB MHOTOTPaHHUKOB:
p€Opa, TuaroHasu, yribl

14.03.2024




[Tnomaas 60KOBOI MOBEPXHOCTH M IOJTHOM
ITOBEPXHOCTHU MPSIMOM IIPU3MBI, IUIOIA/1b

53 . . 1 19.03.2024
OCHOBaHUH, TeopeMa 0 OOKOBOU
MMOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM HI:IpaMI/Iz[LI, | 21.03.2024
TeopeMa O TIoaau OOKOBOM TOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KontponbHas padoTa mo teme | 02.04.2024
"MHuororpaHHuku"
56 [TonsiTre 06 00BEMeE 1 04.04.2024
57 O06BEM TUpaMuIbI 1 09.04.2024
58 O0BEM TUpaMUTBI 1 11.04.2024
59 O06BEM TUpaMuIbI 1 16.04.2024
60 O0BEM TUpaMuIbI 1 18.04.2024
61 OO0BEM TPU3MBI 1 23.04.2024
62 O0BEM pU3MBI 1 25.04.2024
63 OO0BEM TPU3MBI 1 30.04.2024
64 KontponbHas pa6"0Ta o Teme "O0BEMBI | 02.05.2024
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
65 3Hanuil. [loctpoenue ceuenuii B 1 07.05.2024
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXAY
66 JBYMsI TOUKaMH, OT TOUKHU 10 IPSAMOU, OT 1 14.05.2024

TOYKH O0 MIIOCKOCTH, MCIKAY
CKpCHIMBAOITUMHUCS ITPIMBIMHA




67 HroroBast koHTpOIBHAS paboTa

16.05.2024

[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUW. Beraucienue yrioB: MExXIy

68 CKPEIIMBAIOIIUMHUCS TPSAMBIMU, MEXKTY 1 21.05.2024
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXIY TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposbHbIe
padoThl

IIpakTHyeckue
padoThI

JlaTa
H3YYeHU S

Cdepa u map: ueHTp, paanyc, AHaMeTp;
TUTOINAb MOBEPXHOCTH CEPHI

05.09.2023

B3anmHuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momanb chepsl

12.09.2023

N3o6paxkenue cdepsl, mmapa Ha MIOCKOCTH.
Ceuenus mapa

19.09.2023

[{unuHIprYeckas MOBEPXHOCTb,
00pa3yroue MUIHHIPUIECKON
MOBEPXHOCTH, OCh IIWITHHIPHICCKOM
[IOBEPXHOCTH

26.09.2023

[{umHAp: ocHOBaHUS U OOKOBas
MIOBEPXHOCTh, 00pa3yoIas  OCh; IJIONIA b
OOKOBOM | MOJTHOM MOBEPXHOCTH

03.10.2023

N3o6parkenne HMIMHIPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CeyeHus LUIMHApa
(TII0CKOCTBI0, MapaIeIbHOW WIIH
NEePIEHANKYISIPHON OCH LIUIIMH]PA)

10.10.2023

Konnueckast oBepXHOCTb, 00pa3yroue
KOHHYECKOU ITOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOU ITOBEPXHOCTH

17.10.2023




Konyc: ocHOBaHuUE U BEpIIMHA,

8 o0pa3yroniasi U 0Ch; IIIOMAAs OOKOBOM U 24.10.2023
MOJIHOM OBEPXHOCTHU

9 VYceu€HHblii KOHYC: 00pa3yolre U BBICOTA, 07.11.2023
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3o6pakenue KoHyca Ha MIOCKOCTH.

10 Pa3BépTtka konyca. CequHﬂuKOHyca 14.11.2023
(TII0CKOCTHI0, MApaIIEIbHON OCHOBaHUIO, U
IJIOCKOCTBIO, MPOXOASIEH Yepe3 BEpIINHY )

1 KoMOunarms ten BpaieHus: u 21.11.2023
MHOTOTPaHHUKOB
MHororpaHHuK, OMMCAaHHBIA OKOJIO CQEPHI;

12 cdepa, BMcaHHast B MHOTOT'PAaHHUK MITH B 28.11.2023
TEJIO BpaIleHUs

13 glg;{;;:]ge ;)fno&,éMe. OcHoBHBIE CBOICTBa 05.12.2023

14 O0BEéM nuIMHapa, KOHYCa 12.12.2023

15 O0BEM mrapa u womaas chepsl 19.12.2023
[TomoOHbBIE TENa B IPOCTPAHCTBE.

16 COOTHOIIICHHS MEXTY TUIOIIAIIMHU 26.12.2023
MOBEPXHOCTEH, 00bEMaMHK MMOJOOHBIX TEI

17 KonTtponpHas pabora no temam "Tena 09.01.2024
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MIOCKOCTH U B MPOCTPAHCTBE 16.01.2024

19 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB 23.01.2024

20 YMHOKEHHE BEKTOpA Ha YUCIIO 30.01.2024




21

Paznoxenue BekTopa 1o Tpém
HEKOMIUIaHapHbIM BekTopam. [IpaBuiio
napajuiejaenumnena

06.02.2024

22

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI JEHCTBUH C
BEKTOpaMHU

13.02.2024

23

[IpssMoyronbpHas cucreMa KOOpAWHAT B
npoctpancTBe. KoopanHatel BekTopa.
[Ipocreiinue 3a7a4u B KOOpAUHATAX

20.02.2024

24

VYron mexnay BekTopamu. CKasipHOE
MPOU3BEICHNE BEKTOPOB

27.02.2024

25

Borunicnenue yrioB Mexy NpsSMbIMU U
MJIOCKOCTSIMU

05.03.2024

26

KoopauHaTHO-BEKTOPHBIN METOJ TTPU
pELIeHUH TeOMETPUUECKUX 3a7au

12.03.2024

27

KonTponpHas padora o Teme "BekTopsl u

KOOpJMHATHI B IPOCTpaHCTBE"

19.03.2024

28

[ToBTOpEHME, 0000IICHNE U
cucreMarusanys 3HaHuii. OCHOBHEIE
¢urypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

02.04.2024

29

[ToBTOpEHME, 0000IICHUE U
cucreMarusanys 3HaHuii. OCHOBHEIE
¢urypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

09.04.2024

30

[ToBTOpEHHE, 0000IICHNE 1
cUCTeMaTu3alys 3HaHul. 3agauyn
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

16.04.2024




[ToBTOpEeHmE, 0000IICHNE 1

31 cucTeMaTru3anus 3HaHui. 3agaun 1 23.04.2024
TUTAHUMETPUH U METOJIbI UX PEIICHHUS
[ToBTOpEeHmE, 0000IICHNE 1

1 cucremarusanus 3HaHuil. OCHOBHbBIE | 30.04.2024
burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEeOMETPUHU

33 HroroBast kKoHTpoIBHAs paboTa 1 07.05.2024

34 [ToBTOpeHwme, 0606meHI:Ie u 1 14.05.2024
CUCTeMAaTH3aIHsI 3HAHUHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYECKOTO aHaJIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomuies C.b. u

npyrue, AkinonepHoe obiiectBo «M3narenscTBo «IIpocBemienue»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

['eometpus. unakruyeckue matepuansl. 10 knace / b.I'. 3uB- 10-e u3z. .- M.:
[Ipocsemenue

I'eomeTrpus. Aunaktuueckue marepuainsl. 11 kmacc / b.I'. 3uB- 14-e uzn. .- M.
IIpocsemienne

3anmauu o reometpuu: [locobue nns yuanuxces 7-11 kiaccoB
obmeoOpasoBarenbHbIX yupexaeHuit /b.I'. 3us, B.M. Metinep, A.I'. baxanckuii—
5—e u3n. — M.:IIpocsemienue

N3yuenune reometpun B 10—11 knaccax (MeToIuuecKue peKOMEHAAIIUN K
yueOHuky) :C. M. Caaksn, B. ®@. byty3oB. — M. : [Ipocsenienue,

I'eometpus. 10 kiacc. Pabouas teTpaab: mocoOue st ydaiuxcs
00111e00pa3oBaTeNbHbIX Opranu3aiuii (60a30BbIil U MPOPUILHBIN YPOBHH) /
I'nazkoB FO.A., FOguna N.U., Byty3oB B.®.; 3aB. pegakuueit T.A. bypmucrtposa.-
7-e uzn.- M.: IIpocsemienue

I'eometpus. 11 kmacc. Pabouas TeTpaab: MOCOOUE IS yUaITUXCs



00111e00pa3oBaTeIbHBIX OpraHu3aiuii (0a30BbIi U TPOPUILHBIN YPOBHM) /
I'nazkoB FO.A., FOguna N.U., Byry3oB B.®.; 3aB. pegakuueit T.A. Bypmucrtposa.-

8-¢ u3a.- M.: IIpocseiienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/

https://m.edsoo.ru/
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