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IMNOACHHUTEJIBHAA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepalbHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro o0ero oopasoBanus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHHWH, NPEABABIIEMBIX K
MaTEeMaTUYECKOMY OOpa30BaHUIO, M TPAAUIMA POCCUIMCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITMSIMH,
COCTaBIIIIOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOIO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIILHOTO pPa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh, ydeOHOTO Kypca TEOMETpPHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYECKONH 3HAYMMOCTHIO METANpPEIMETHBIX W
MPEIMETHBIX PE3YJIbTaTOB OOYyYECHHsS] T€OMETPUU B HAIMpPaBICHUH JUYHOCTHOTO
pazBuTHs oOydaromuxcs, ¢GopMHUpOBaHUSA (YHKIMOHATHLHOWM MaTeMaTHU4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTUuX y4eOHBIX AUCHMIUIMH. Pa3zButre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKJICHUU TC€OMETPUUYCCKHUX
abCTpakmuii, COOTHONICHWH PEATbHOTO M HIACATHHOTO, XapaKTepe OTPaKCHUS
MAaTeMaTH4YE€CKOW HayKOH SIBJIEHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MaTeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CITIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PCHHS YUAIINXCS, a
TAaK)K€ KA4eCTB MBIIUICHNS, HEOOXOIUMBIX Uil aganTallid B COBPEMEHHOM
oOuiecTBe.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYMBaeT BO3MOXXHOCTb HU3YYEHHUS Kak
JUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBJICHHOCTH, TaK M TyMaHUTapPHOM.

Jlornyeckoe MbIIUieHHE, (GOPMHUPYEMOE TPH HM3YYCHHH OOyJaArOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUH IIETIOYKU JTOTUISCKUX YTBEPKIACHUI
B XOJIE pEUICHUSI T€OMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MPU PEIICHUH 3a7ad4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YaCTHOCTH U3 Kypca (DU3HUKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesATENhbHOCTH 4YesioBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBUE €ro COIMaNbHOro ObITHS, (opma
OTPaXCHUSI OKPYIKAIOIIET0 MHpA, YCJIOBHE YCIENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMU
oOpa3amMu 00BETUHSCT pa3HbIC BUILI yUCOHOUM U TPYAOBOU JACSITCIILHOCTH, SBISICTCS



OJHUM M3 TPO(ECCHOHATHPHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus y  OOy4YalOIIMXCS  MPOCTPAHCTBEHHOI'O  MBILIUICHHUS  Kak
Pa3HOBUJIHOCTU OOpa3HOrO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITETbHOCTH IO MHOTUM HAIPaBIICHUSM.

[lenp ocBoeHus mporpaMMmbl ydeOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 00OmeoOpa3oBaTeNbHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOyuaronmxcs yepes odecrnedeHre BO3MOKHOCTH MPUOOPETEHNUS U UCTIOIb30BaHMUS
CUCTEMAaTHYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEUCTBHUM, CHEHUPUIHBIX
T€OMETPUH, BO3MOXHOCTH  YCIEIIHOTO MPOAODKEHHS  O0pa3oBaHHs — TIO
CTHEIMATFHOCTSAM, HE CBSI3aHHBIM C MIPHUKJIATHBIM UCIIOIF30BAaHNEM T€OMETPHUH.

[IporpaMmma mno reoMmeTpuu Ha 0a30BOM YpOBHE IpeJHA3HayeHa MJis
00yJaromMxcs CpeHed MIKOJIbl, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHHI
Ha YpOBHE OCHOBHOTro 001iero oOpaszoBanus. Takum oOpa3zoM, oOyuaromuecs Ha
©a30BOM YpPOBHE JOJKHBI OCBOUTH O0IIME MAaTeMaTUYECKHUE YMEHUS, CBI3aHHBIE CO
cienn(pUKO TeOMETPUU U HEOOXOIUMBIE Ui KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3yUYUTh F'€OMETPHIO OoJjiee rIyOoKo, eciiu
B JlaJbHEHIIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHAILHON JIEATEIIbHOCTH.

JlocTmKeHHe 1€ OCBOCHUSA MPOrpaMMbl  00ECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. llpuopureTHRIMM 3aJayaMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kkiaccax sBISIFOTCS:

e (opmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJBTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMupOBaHHE MPEICTABICHUS O MHOTOTPaHHUKAX M TEIaX BPAICHUS KaK
0 BaXHEMIINX MaTEeMaTHUYECKUX MOJEJNAX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMeHHsS pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
pealbHOM MHpE MHOTOTPAHHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMU O
MHOTOTPaHHHUKAX W TellaX BPAIICHHUSI U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJIAJICHUE  QITOPUTMAMH  PCEUICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHE yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
paccykJIe€HHs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJady U 3a4ad C
MPAKTUYECKUM COJCPIKAHUEM;

e Pa3BUTHUE MHTEIUICKTYyAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 00yUaronuxcs,
MO3HABATENIbHON aKTHBHOCTH, MCCIIEIOBATENbCKIUX YMEHHUNA, KPUTHUYHOCTH
MBIIIIJICHUS;



o (opmupoBanue GyHKIIMOHATEHOU TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHHE Paclio3HaBaTh MPOSBIECHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HECHHBIX CUTyalUsAX W NPU U3y4YCHUU
ApYrux  y4eOHbIX  MPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POpMYyIHpPOBATh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
Ir€OMETPUYECKUE MOJENH, HPUMEHITh OCBOCHHBIM TI€OMETPHUYECKUI
anmapar i peueHuss  [PaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATh NIOJy4YECHHBIE PE3YJIBTATHI.

OTIMYUTETPHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCSI BKJIIOYEHUE B KypC
CTEpPEOMETPHUH B Hayaje ero U3y4eHus 3a/1a4, pellaeMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHMs, U ONpeNe’EHHBIM 00pa3oM OpraHuM3OBaHHas pabdoTa HaJl HUMH, YTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIECHUS,
CTUMYJIUPYET NPOTEKAHNE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJIBHEUILIEMY
U3YUYEHUIO MIpEeAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JAESITEIBHOCTU. Pa3BUTHE NIPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUYaIUXCS B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PEICHUS 3a7a4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX O0pa30B M 3a7ady Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a NOPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OleprUpoOBaHUE 00pa30OM — B YCJIOBHSIX OTBJICUEHHUS OT HATJISIHOCTH, MBICIEHHOTO
U3MEHEHMS €T0 UCXOJHOTO COJEPIKAHMSL.

OcHoBHbIE cozepKarelbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «lIpsmMble U MIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUHN
pacmpeaensercss He TOJIbKO MO COAeP KaTeIbHbIM JIMHUSAM, HO U TIO ToAaM 00y4eHus
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pPe3yJbTaTam
OCBOEHHsI paboyell mporpamMmbl, pacnpeleia€HHbIM MO TrojJaM OOy4YeHHs,
CTPYKTYPUPOBAaHO TakuM o0O0pa3oM, 4YTOOBl OBJIJIEHUE T'E€OMETPUYECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYLIECTBIISUIOCH MTOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4YalolUXCs, pacuIupss H
yriyosisia e€, o0pasyst MPOUYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBoAUTCS 2 yaca B Hemeno B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, TmpsMasl, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOE pacnosnokeHue MNOpsIMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECH,
NapajuleJibHble M CKpeuuBaromuecs npsMbeie. [lapamienbHOCT OpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IIAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIETBHOCTh TPEX MPSIMBIX; NMAPAJUICIBHOCTh MPSIMOU M TUIOCKOCTU. YTJBI C
COHAIPABJIEHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapayenbHOCTD MIIOCKOCTEN: MapaIesIbHbIE INIOCKOCTH; CBOMCTBA MAPAIUICIIBHBIX
iockoctei. [IpocTeiiiyie mpocTpaHCTBEHHbIE (DUTYpPHl HA MIIOCKOCTHU: TETPa’p,
KyO, mapasuiesienuie/; HOCTPOEHUE CEUCHUM.

[lepieHAUKYISPHOCTH MPSIMOM U IUIOCKOCTU: HNEPIEHINKYIISPHBIC MPSIMBIE B
IPOCTPAHCTBE, IMPSAMbIE NApPAJUICIbHBIE U MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPSAMOM H IUIOCKOCTH, TEOpeMa O NpsMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEWHBIM yroda JBYTPAHHOIO  yIJia.
[lepieHAUKYISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TTPOCKITUS GUTYPHI HA TUIOCKOCTh. [lepreHIuKyIapHOCTh
IJIOCKOCTEMN: NMPU3HAK IMEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEU. Teopema o TpEx
MEPIEHAUKYISIPaX.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOT'OTPAHHUKA, BBIITYKJIBIE
Y HEBBINMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHukKa. [Ipu3ma: N-yronbHas
mpU3Ma; TpaHu U OCHOBAHUS MPHU3MBIL;, MpsSIMas U HAKJIOHHAs MPU3MbI, OOKOBasi U
IIOJIHAs ITOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajjiefienune]; 1 ero cBoictea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIbI; IPABUIIbHAS U
yceuéHHasg nupaMuga. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBunbHble
MHOTOI'PaHHUKHU: MOHATHE NMPABWIBHOIO MHOTOTPAaHHHWKA; ITPAaBUJIbHAS IIPU3Ma U
NpaBWIbHAs TNHUPaAMHUIA; IPaBUJIbHAA TPEYyrojbHas NUPAMUIA W TPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKa’ip U ukocadap. CeueHust NpU3Mbl U TUPaAMU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
MJIOCKOCTH. DJIEMEHTHl CHAMMETPUM B TUPAMUIAX, MapaJIeNIeUIe1ax, MPaBUIbHBIX
MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOIOTPaHHUKOB: pEOpa, IUMaroHaiu, YIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOMW TOBEPXHOCTH TPSIMOM TPHU3MBI,
IUI0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOU Mpu3Msbl. [1no1aas
OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW NHPAMHUJIBI, TEOpEMa O
wiomaan yceu€HHon nupamuibl. [lonsitue 06 06béme. OObEM TUpPaMUIbL, IPU3MBI.

[logoOubie Tena B mpocTtpancTBE. COOTHOIIEHUS MEXKIY IUIOLAISIMU
oBepXHOCTEH, 00bEMaMU OJOOHBIX TEJI.

11 KIIACC

Tena Bpamenus

[unuHaapuyeckas MMOBEPXHOCT, oOpazyroriue HAJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHuUsA U
OOKOBasi IMOBEPXHOCTh, OOpa3yromas M OCh;, IUIONIAJh OOKOBOM M IIOJHOM
MOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU moBepxHOCTH. KOoHyC: ocHOBaHUE U BepilinHa, oOpa3yromias
1 OCh; TJIOIA I OOKOBOM M MOJIHOM IOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromme
U BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: neHtp, paguyc, ITUaMeTp; IUIOMAAb MOBEPXHOCTH ChEpHI.
B3anmHoe pacnosoxkeHue chepbl ¥ MIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
IJI01A/1b CEpHI.

N306paskeHne Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka numuHapa U KOHyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPAaHHUKOB. MHOTOTrpaHHUK, ONTUCAHHBIHI
okoJ10 cepsl; cepa, BucaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00bEMeE
NpsSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3z He€. OObEM UMIUHIpA,
koHyca. O0BEM Mmapa u miomaasb chepsl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOHMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mIMHApa (MapaJIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapayieIbHOE OCHOBAHUIO U ITPOXOJISIIEE YEPE3 BEPILMHY ), CEUEHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha maockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BekTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBwiio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJ JACUCTBUUA C BekTopamu. I[IpsamoyronpHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOJd MEXJIy Bekropamu. CKalspHOE MPOU3BEJECHUE BEKTOPOB.



Brruncnenne yrioB Mexy NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METO/ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUS MPOTpPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UILIUKM O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIEeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI WU TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakTaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHKECHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOMN IIKOJIbI,
K HWCIIOJNB30BAHUIO JTUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOPMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IIOBEJICHMS,
CBS3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIHOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKAeHUN; BOCIPUUMUYHUBOCTHIO
K MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TPHUMEHATh MaTeMaTHYECKHE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryJisipHas Pu3nyecKasi akKTHBHOCTD); (PU3UIECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYJZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznmuuHbiM  chepaMm  TPOPECCHOHATBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymieit mnpodeccun W peain30BbIBaTH COOCTBEHHBIC J>KM3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHHIO U



caM000pa30BaHUI0 HA TPOTSKECHUU BCEU JKWU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH PAKTUYECKUX 3a]1a4 MAaTEMAaTUYEeCKON HAIPaBIEHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKOW KYJbTYpPhI, TMOHHUMAaHUEM BIIMSHUS
COLMAJIBHO-KOHOMHMYECKHUX TPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMATBHOU
Cpellbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa DJKOJOTHYECKHUX MpoOJeMm;
OpUEHTAIlMEN HAa NMPUMEHEHHE MATEMaTHYECKUX 3HAHWM JI1 peuieHus 3ajad B
00JIaCTH OKPY’KAOIIEH Cpeibl, IJIAHUPOBAHMS TOCTYTKOB U OLIEHKU UX BO3MOXKHBIX
MOCJIEACTBUU ISl OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOM  MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW MesITeIbHOCTH, ATAaloB €&
pa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTHUS I[MBWIM3AIMUHU, OBJIAJCHUEM S3BIKOM
MAaTEMaTUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEJICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYILECTBJIATh NPOEKTHYI0 U HCCIENOBATEIBCKYI JEATEIbHOCTD
WHJVMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IPOTrpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHAEM YHUBEPCATHHBIMH
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OeUCTNEUIMU.

1)  Vuuseepcanvnvle  nosmasamenvmuvle  Oelicméusi, — 0OecneuUBaOM
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcsa (oceoeHue
Memoo0o8  NO3HAHUS — OKpYycalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue 1ecTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpENICICHNsS]  TOHSATHH; YCTAHABIIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(UKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTh W  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTUBOpeYHs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSIX;
npeaiaraTh KPUTEPUH JIJIS BBISIBJIICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,



e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NETyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAIOTUH;

e TIPOBOJAWTH CaMOCTOSITETTLHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAITUIO,
MPUBOJNTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CTHOCOO pemieHuss y4eOHOW 3amayn (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMPATh Hauboyiee MOAXOMSAMUNA C YUETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ncciaenoBare/bCKue 1eCTBUS:

e HCIIOJB30BaTh BOMPOCHI KaK MCCJIEIOBATEILCKUI MHCTPYMEHT MO3HAHMUS;
dbopMynIUpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUne, MpodiIemy,
yCTaHABIMBaTh HMCKOMOE€ MW  JlaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEITEHO CTUTAHUPOBAHHBII AKCIIEPUMEHT,
HCCJICIOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
O0BEeKTa, SIBJICHUSA, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTCH MEXIY
00BEKTaMH, SIBIICHUSIMH, ITPOIIECCaAMU;

e  CaMOCTOSITEIBHO (POPMYIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI TIO pe3yJbTaTam
MPOBEAEHHOTO HAOIONEHUS, WCCICAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MTOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

e TIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCA, a TAKXKE BBIIBUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmeii:

e BBIABIATH NepUIUTH HHOOPMAIUH, TAHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOIPOC U I PEIICHUS 3aa9H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHHUS,;

e CTPYKTYypHUPOBaTh MHGOPMAIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHGbOpMAITIH 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) VHnusepcanvhvle KOMMYHUKGmMUGHble  Oelicmeus,  00ecneuusarom

CPOPMUPOBAHHOCNL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0uenue:

e BOCIPUHUMATH U (OPMYITHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIIOBHSIMHU
U MEeJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOUKY 3PCHUS



B YCTHBIX M IMUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS 10 XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh OJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYKIEHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
npoOJIeMbl, peniaeMoil 3aJ1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHbIE HA TTOUCK
pELICHMsI; COIMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB AHayiora, OOHapy»KMBaTh pa3jInuue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH (popme GpopMyIupoBaTh pa3HOIIaCusl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pE3yJbTaTbl  pPEIICHHMs  3a7a4d,  OJKCIEPHUMEHTA,
HCCJIeI0BAHMUS, IPOEKTA; CAMOCTOATEIBHO BEIOMPATH (POPMAT BHICTYIUICHUS
C Y4€TOM 3aJa4 MPE3eHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

MOHUMATh M UCIIOJIH30BATh MPEUMYIIECTBA KOMaHIHOW U MHANBUIYATEHON
paboOThl MpHU peIIeHWH YYeOHBIX 3a/1ady; MPUHUMATH IIeJb COBMECTHOU
JCATCNBHOCTH, IUIAHUPOBATh  OPTaHM3AIMI0 COBMECTHOW  paboThI,
pacnpenensaTh BHUABI PabOT, JOTOBAPUBATHCA, OOCYXKIATh IMPOIECC M
pe3yabTaT padoThl; 0000IIaTh MHEHHUS HECKOJIBKHUX JIFOCH;

y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYXIeHHS, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMbI» W WHBIC), BBINOJHATH CBOI 4YacTh pPabOTBI H
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJIaja B OOmMMIA MPOAYKT TIO KPUTCPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

3) Vuusepcanvuvie pecynamuensie oeticmeus, obecneuusarom opmuposanue

CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEILIEHUs 3aJ]aui, BEIOUPaTh CIIOCO0 pelIeHHs
C YYETOM MUMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ yY4ETOM HOBOI
uHpopMaIuu.

CaMOKOHTPOJIb:

BJIAJEeTh HaBbIKAMHU TO3HABaTEIbHOM pedJeKkcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJISA IpoIiecca U pe3yabTaTa
pELICHNs] MaTEMaTUYECKOM 3aauH;

MIPEABUJIET TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JaHHBIX, HAICHHBIX OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHWBAaTh COOTBETCTBHUE pe3yJibTaTa LEIN U YCIOBUSM, OOBACHATH
IPUYMHBI JTOCTHKEHUS WIM HEJOCTH)KECHHSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATHBI
10 KVIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBUS M3 HHUX MPU PEIICHUH
F€OMETPUYECKUX 3a]aY.

OmnepupoBaTh MOHATUSAMU: MAPAILIEIBHOCTh U NEPIEHIUKYIIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBarh B3aMHOE pPACHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPaHHBIA yroj, FpaHd ABYTPAHHOIO Yyria,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOT'PaHHUKA, IPABUJIbHBIII MHOTOI'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuja; MpU3MA,
IPSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kjaccu(ukanuy (BBIIYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHHUKHU; IPABHIIbHbBIE
MHOTOI'PaHHHKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEbI).

OmnepupoBaTh NOHATUSIMU: CEKyLIas INIOCKOCTh, CEUYEHNE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

Crpoutrh ceyeHUss MHOTOIPAaHHHUKOB METOJOM  CJE€IOB, BBIIOJHATH
(BBIHOCHBIE) IUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKy, CHU3Y.

Pemars 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3aM Win
QITOPUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOJAbl TpU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 Ha BBIYMCIEHUE PACCTOSHHM MEXIY ABYMS
TOYKaMH, OT TOYKH JO NpSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXAY
CKPELMBAIOIIUMUCS TPSIMbBIMHU.

Pemats 3a1aun Ha HaxOXJAEHUE T€OMETPUUECKUX BEJIMYMH MO 00pa3aM Win
QIrOPUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOJAbl TpU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYECKUMX 3aJady Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPAMBIMHA, MEXIAYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Boruncnsats 00bEMBI U TUIOHIAAN TTOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma,
nupamuaa) c i(pUMeHEeHUEM (POPMYJT; BBIYUCISATH COOTHOLIEHUS MEXKTY TIOLIAIMU
MOBEPXHOCTEHN, 00bEMaMU TOI0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh NOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpPEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumeHnsaTh reomeTpuueckue (paKkThl IS PELICHHS CTEPEOMETPUUYECKUX 3a/1ad,
[IPEAIIOJIaralouX HECKOJIBKO IIaroB peLIeHUs, €CIIA YCIOBUS IPUMEHEHHUS 3a1aHbI
B SIBHOU (hopme.

[IpumeHaTs mpocTedmme OpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOONTHE IIpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HHU, pACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOIy4YEHHBIE 3HAHUsS Ha IIPAKTUKE: AHAJIM3UPOBATH PEAJIbHBIC
CUTyallud U IPUMEHATh HM3YYECHHBIC IIOHATUSA B IIPOLIECCE IIOMCKA pPELICHUS
MaTE€MaTU4YeCKd C(HOPMYIHPOBAHHON NPOOIEMBbl, MOJAEIUPOBATh pPEATbHbBIE
CUTyallUd Ha sA3BIKE TIEOMETPHUM, WCCIEAOBATh I[IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa aareOpsl; pemarb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAX0KJACHUEM IT'€OMETPUUECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: I[WIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
UIMHAPUYECKON TOBEPXHOCTH; IIMIIMHIP; KOHUYECKast TOBEPXHOCTh, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cpepruyeckasi IoBEpXHOCTb.

Pacno3naBathk Tena BpamieHus (MAIUHIP, KOHYC, cdepa u mmap).

OOBSACHATH CIIOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccuduunpoBats B3auMHOE PacnoyioxKeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
LIapOBOM CEKTOP.

Boluucnare 00BEMBI M IUIOHIAAM  TMOBEPXHOCTEH Ten  BpalleHus,
TEOMETPUUYECKUX TeJI C TPUMEHEHUEM (HOPMYII.

OmnepupoBaTh NOHITUSIMHU: MHOTOTPAHHUK, BIIMCAHHBINA B CPEPY ¥ ONTUCAHHBIH
okoJ1o cdepsl; chepa, BMcCaHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIlICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH W 00BEMaMHU
MOJAO0OHBIX TEJl.

N300pakate wm3ydaemble (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrInonaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS T BpaIllCHUS.



W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HHMOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL  JEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB M
YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHATh, KAKIMH CBOMCTBAMHU OHU 00J1a/1al0T.

[TpumeHATh IpaBUIIO MapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, Yroa MEXIy
BEKTOpPaMHU, CKAJIIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEIECHUE, pPaCKIa[blBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[TpumenaTs reomeTpuueckue GakThl AJs PEIICHUS CTEPEOMETPUUECKUX 3a/1a4,
IIPEATNOIAraoINX HECKOJIBKO IIaroB PELIEHUs, €CJIM YCIOBHS IPUMEHEHHUS 3a/1aHbl
B IBHOU (hopme.

Pemate mpocreiinime reoMeTpuuecKue 3aJayd Ha NMPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METOA.

PemaTtp 3agaun Ha J10Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUH W
HaXO0)KJIEHUE F€OMETPUUECKUX BEJIMUYUH 10 o0pa3naM WM aJropuT™MaM, pUMEHS
U3BECTHBIE METOBI IIPU PELICHUU CTAaHAAPTHBIX MaTEeMaTHUYECKUX 3a/1a4.

[IppuMeHATP MpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpyBOANTH HpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpumeHsTh MONy4YeHHBbIE 3HAHUS HA MpaKTUKe: aHAIU3UPOBATH peajbHbIC
CUTyallUd W TPUMEHSITh M3YyUYECHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTHu4eckd CGHOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh peaabHbIC
CUTyallUM Ha A3BIKE TE€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJACIH C
UCIOJIb30BAaHUEM T€OMETPUUECKUX TOHITHI U TeopeM, anmnapara aareOpsl; pemarh
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEIHYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HanmeHoBaHMe pa3/ieioB U TeM
n/n NPOrpamMMbl
1 BBenenue B ctepeoMeTpuio
[IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE.

HapaﬂHeHLHOCTL MMPAMBIX U IUIOCKOCTEH

[lepnieH UKy AAPHOCTD NMPSAMBIX U

IIJIOCKOCTEN
4 VYTIIBI MEXKIY TIPSIMBIMU U TUTOCKOCTSIMH
) MHororpaHHUKI
6 O0BEMBI MHOTOTPAaHHUKOB
7 [ToBTOpEHME: ceueHus, paCCTOSTHUS U YTIIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Beero padoThbI
10

12 1
12

10 1

11 1

9 1

4 1

68 5

Konrpoabnubie IIpakTHyeckue

DJIEKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/1c209e37
but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bub6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bub6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bub6mmoreka [IOK
https://m.edsoo.ru/1c209e37

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37
but6mmoreka [IOK
https://m.edsoo.ru/1c209e37



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

11 KITACC

HanmenoBaHue pa3jieiioB U TeM

Ne n/m
NMPOrpaMMblI
1 Tena BpameHus
2 O0BEMEL TEN
3 BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE
[ToBTOpenwue, 06001IeHNE,

cUCTeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBO 4acoB

Konrpoabnsie IIpakTHyeckue
Bcero

padoTsbI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37



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

IHOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUU: TOUKA, ITPSIMas,
IUIOCKOCTB, IPOCTPAHCTBO. [IpaBuiia n3obpaxenus
Ha pUCYHKaX: N300pakeHUsl MJI0CKOCTEH,
napaieNIbHbIX MPSMBIX (OTPE3KOB), CEpeIMHbI
oTpe3Ka

IMousaTus: MMEPECCKAOIMHEC IIJIOCKOCTH,
nepeceKkaromuecsd nmpsamMad v riI0CKOCTb

TlonsTus: NepeCCKaromurecs nmioCKOoCTHU,
MEpeCCKaromurecs npsaMas u miIO0CKOCTb

3HaKOMCTBO C MHOTOTpaHHUKaMHU, U300pakeHne
MHOTOIPAaHHUKOB Ha PUCYHKAaX, HAa MPOCKIIMOHHBIX
yepTexkax

HauaneHbie cBeieHNs 0 KyOe U mupaMue, ux
pa3BEpTku U Mojienu. CeueHuss MHOTOTPaHHUKOB
HauanbpHbie cBeieHNs 0 KyOe U mupamujie, ux
pa3BépTku U Moaenu. CeyeHns MHOTOIPaHHUKOB
[TonsTHE 006 aKCHOMATUYECKOM MTOCTPOCHUN
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJICICTBUS U3 HUX

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThl

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/aecc77cd

bu6mmorekxa [IOK
https://m.edsoo.ru/2d8a9c99

bubmuoreka [{OK
https://m.edsoo.ru/db685e73

but6mmoreka [IOK
https://m.edsoo.ru/a63959%d

bu6mmoreka [IOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32

bu6mmorexa [JOK
https://m.edsoo.ru/Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

10

11

12

13

14

15

16

17

18

[Tonarue 06 akCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[Tonatue 06 akCHOMAaTUYECKOM ITOCTPOECHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 00 AKCMOMATHYECKOM TOCTPOCHUU
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

B3anMHOE pacnoyiokeHue NpsIMbIX B

IMPOCTPAHCTBE: MEPECCKAIOIMINCCA, ITapalJICJIbHBIC U

CKPCHIUBAIOIIHUECA IIPAMBIC

[TapamienbHOCTE IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MAPAJUIECIIBHBIE IPSIMBIE B
IIPOCTPAHCTBE; MAPATUIETBHOCTD TPEX MPSAMBIX

[TapanienbHOCTh NPSIMBIX U TJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPAMON U
IUIOCKOCTH

Vsl ¢ COHAITpaBJICHHBIMU CTOPOHAMU

Yros Mexay NpsSIMBIMU B IIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

[TapamienbHOCTB INIOCKOCTEN: MMapasuIeIbHbIE
IUIOCKOCTH

CaoiicTBa napasuieIbHbIX MIIOCKOCTEN

bubmuoreka [{OK
https://m.edsoo.ru/239c8ch4

bu6mmoreka [IOK
https://m.edso00.ru/65c6b106

bubmnoreka LJOK
https://m.edsoo.ru/258fc245

bu6mmorexa [JOK
https://m.edsoo.ru/1a2520f6

bubmuoreka [JOK
https://m.edsoo.ru/93ad36b3

bu6mmoreka [IOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [IOK
https://m.edsoo.ru/9f4071b9

bu6mmorexa [JOK
https://m.edso0.ru/fe733862

bubmuoreka [JOK
https://m.edso0.ru/2935a9a0

bubmuoreka [JOK
https://m.edsoo.ru/2e18f255

bu6mmorexa [JOK
https://m.edsoo.ru/e504d656



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656

19

20

21

22

23

24

25

26

27

28

29

30

31

[IpocTeiimme npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETPadAp, KyO, mapasuiesnenumne

[Toctpoenue ceuenui

[Toctpoenue ceuenui

Kontponbhas padora o teme "[Ipsimblie u
IUIOCKOCTH B IIpocTpaHcTBe. IlapannensHocTs
IPSIMBIX U IJIOCKOCTEHN"

[IeprieHAUKYIAPHOCTH NPSAMOU U IJIOCKOCTH:
NEPIEHAUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE
[IpsimMble napayienbHble U MEPIEHIUKYISPHBIE K
IUIOCKOCTH

[IpsimMble napajienbHble U NEPIEHIUKYIISPHBIC K
IUIOCKOCTH

[Tpu3Hak NeprneHuKyIAPHOCTH IPSIMOU U
IIJIOCKOCTH

[Ipu3Hak nepnesaANKyJISIPHOCTH IPSIMOU U
IUIOCKOCTH

Teopema o0 mpsAMON NEPIEHANKYISIPHOHN TIIOCKOCTH

Teopema 0 IpsAMON NMEPIEHAUKYIAPHOMN IIIIOCKOCTH

Teopema 0 psAMON NMEPIIEHAUKYIAPHOMN IIIIOCKOCTH

[leprnieHauKyIslp ¥ HAKIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710
TUIOCKOCTH

bubmuoreka [{OK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6mmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6mmoreka [JOK
https://m.edso0.ru/9a0a9e56

bu6mmoreka [IOK
https://m.edsoo.ru/b19f6a5d

bub6mmorexa [JOK
https://m.edsoo.ru/0ac11c95

bu6mmorexa [JOK
https://m.edsoo.ru/ba545966
bu6mmoreka [IOK
https://m.edsoo.ru/f85bfc46

bu6mmorexa [JOK
https://m.edso00.ru/79165d15

bub6mmorexa [JOK
https://m.edso0.ru/635¢5087
bu6mmorexa [JOK
https://m.edsoo.ru/bd3745f8

bu6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edsoo.ru/33c477d3



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3

32

33

34

35

36

37

38

39

40

41

42

43

[lepnieHauKyIsp U HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110
IUIOCKOCTH

HepneHnHKyan 1 HAKJIOHHBIC: paCCTOAHUC OT
TOYKH OO IIJIOCKOCTU, PACCTOAHUC OT HpHMOﬁ 0
ITIJIOCKOCTH

HepHeHI[I/IKy.]'Iﬂp M HAKJIOHHBIC: paCCTOAHUE OT
TOYKH A0 INIOCKOCTH, PACCTOSHHUEC OT HpHMOﬁ a0
IIJIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U
IUIOCKOCTBIO

JIByrpaHHBIN yroJ1, JUHEHHBIN YroJl ABYTPAHHOTO
yria

JIByrpaHHbI{ yToJ1, TMHEWHBIA YTOJI IBYTPAHHOTO
yria

[lepnenAuKyIIpHOCTD MIOCKOCTEMN: MPU3HAK
MEPIECHINKYISIPHOCTH JBYX IJIOCKOCTEN

[lepneHAUKyYIAPHOCTD IUIOCKOCTEN: MPU3HAK
MEPIECHINKYISIPHOCTU JBYX IIIOCKOCTEH

[lepneHauKyISIPHOCTD IJIOCKOCTEMN: MPU3HAK
NEPIEHIUKYIJISIPHOCTH ABYX IIOCKOCTEN

Teopema o0 TpEX nepneHauKyJIsIpax

Teopema 0 TpEX NEepHEHAUKYIISIPAX

Teopema 0 TpEX NEepHEHANKYIISIPAX

bubmuoreka [{OK
https://m.edsoo.ru/66fefadd

bu6mmoreka [IOK
https://m.edsoo.ru/a5b7b8e3

bubmnoreka LJOK
https://m.edsoo.ru/dbee22bc

bu6mmorexa [JOK
https://m.edsoo.ru/6b61b2b4

bu6mmoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmoreka [IOK
https://m.edsoo.ru/c7c777ed

bu6mmorexa [JOK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [JOK
https://m.edsoo.ru/ed9e2a8e

bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [IOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [IOK
https://m.edsoo.ru/52188a7d

bubmuoreka [{OK
https://m.edso0.ru/9f246736



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

44

45

46

47

48

49

50

51

52

KonTtponsHas pabota mo temam
"IlepneHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN" U
"V ri1bl MEXKAY OPSIMBIMU U IJIOCKOCTAMHU"

[loHsiTHIE MHOTOIPAaHHUKA, OCHOBHBIE JJIEMEHTHI
MHOT'OI'pPaHHMKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOTOTPaHHMKH; pa3BEPTKA MHOTOIPAaHHUKA

HpI/ISMaZ N-yroJjbHas Npu3Ma, rpaHd 1 OCHOBAHM:A
IIPU3MEL; IIpsAMAas 1 HaKJIOHHAsS IIPU3MBbI; OoKoBas u
IMOJIHAsA MOBCPXHOCTH IPU3MBbI

[Tapamnenenumen, npsIMOYTrOJIbHBIN
napajJieJIeuIe]] 1 ero CBOMCTBa

[Mupamuna: N-yronpHasi MUpaMUIa, TPAaHU U
OCHOBaHHWE TTHUPaMUJIbI; OOKOBASI U TIOJTHAS
MOBEPXHOCTh TUPAMU/IBI; TPABWIIbHAS U yCCUEHHAS
UpaMHJIa

[IpaBuibHBIE MHOTOTPAHHUKH: TTOHSITHE
MPABIJILHOTO MHOTOTPAHHUKA; IPaBUJIbHAS TPU3Ma
U TIpaBUJIbHAS TTMPAMUIA; TIPABUIbHAS
TpeyrojbHas MUpaMUIa U IPABMIIBHBIN TETPadIp;
KyO

[IpencraBneHune o MpaBUIBLHBIX MHOTOTPAHHUKAX:
OKTadIp, TOJICKASIP U UKOCAIP.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIILHO TOYKH, MPSIMOH, TJIOCKOCTH.
DNIEeMEHTHl CAMMETPUHU B TUPAMUIAX,
napaJuieNieumne1ax, MPaBUIbHBIX MHOTOIPAaHHUKAX

Brruncnenue 37eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JMaroHalu, YTJIbl

bubmuoreka [{OK
https://m.edsoo.ru/5b971ef3

bu6mmoreka [IOK
https://m.edsoo.ru/2d24e873

bubmnoreka LJOK
https://m.edsoo.ru/b4ad63ad

bu6mmorexa [JOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

bu6mmorexa [JOK
https://m.eds00.ru/074c8865

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

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

bu6morexa [JOK
https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef

53

54

55

56

57

58

59

60

61

62

63

64

65

[Tnomaas OOKOBOY MOBEPXHOCTH U TMTOTHON
MTOBEPXHOCTHU MPAMOUN MPU3MBI, IIOMIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOW MTOBEPXHOCTH
IIPSIMOM IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
IIPaBUIILHOM MUPAMUJIBI, TEOPEMA O IUIOLIAH
OOKOBOI MIOBEPXHOCTH YCEUEHHON MUPaMUIb

KonTponbHas padorta o teme "MHororpaHHuku"
[Tonsarue 06 00BEMeE

O06bEM upaMuIbl

O06bEM upaMu/Ibl

O0BEM TUpaMuUIBI

O0BEM TUpaMHUTBI

O06BEM npU3MBI

O06bEM pU3MBI

O0bEM pU3MBI

KonTponpHas padora o teme "OO0bEMBI
MHOTOTPaHHUKOB"

[ToBTOpeHue, 06001IeHNEe CCTeMAaTH3allUs 3HAHUM.

ITocTpoeHue ceueHnl B MHOTOTPAaHHUKE

bu6mmoreka [JOK
https://m.eds00.ru/37d84157

bu6mmoreka [JOK
https://m.edso00.ru/5603e30b

bu6mmoreka [IOK
https://m.edsoo.ru/a95f5c04

bu6mmoreka [JOK
https://m.edsoo.ru/7ad0020b

bu6mmorexa [JOK
https://m.edso0.ru/235171b3

bu6mmorexa [JOK
https://m.edsoo.ru/f47dfefd

bu6moreka [IOK
https://m.edsoo.ru/79¢10312
bu6mmoreka [IOK
https://m.edsoo.ru/2faadc3f

bu6mmoreka [IOK
https://m.edso00.ru/79853608

bubmuoreka [{OK
https://m.edso0.ru/1e053890

bu6mmorexa [JOK
https://m.edsoo.ru/482d3f51

bub6mmorexa [JOK
https://m.edso0.ru/28a6573c

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpEeHMEe, 0600IIEHNE CHCTeMAaTHU3aIIUs 3HAHUH.

Brluucnenue paccTosHMNA: MEXKY ABYMs TOYKAMU,

66
OT TOYKHU J0 IPAMOUH, OT TOUKHU JO INIOCKOCTH,
MEXKy CKPEIIMBAIOIIUMUCS IIPIMBIMU
67 Hrorosast koHTpoOJIbHAS paboTa
[ToBTOpEeHME, 0600IIEHNE CHCTeMATHU3AIIS 3HAHUM.
68 Brraucnenne YIJIOB: MCKAY CKPCIIMBAOIIIUMHUCA

IPSIMBIMH, MEXY IPSIMOM U IJIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [JOK
https://m.edso0.ru/b9146bc0

bu6mmoreka [JOK
https://m.edso00.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, AMameTp; MIoIaab
MOBEPXHOCTHU Cepbl

B3aumHoe pacrosnoxeHue cepsl U IIOCKOCTH;
KacaTelbHasl IJI0CKOCTh K cdepe; IIomanb chepsl

N300paxenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

Hunuaapudeckasi MOBEPXHOCTb, 00pa3yromnye
HWIHHIPUYECKON TTOBEPXHOCTH, OCh
UMIHHIPUYECKON TOBEPXHOCTH

Hunuuap: ocHOBaHUS U OOKOBast MOBEPXHOCTb,
o0pa3yromast ¥ OCh; MJIOMAs OOKOBOU M MOTHOU
MMOBEPXHOCTHU

N300parkeHne HMIMHApPA HA TUIOCKOCTH. Pa3BEépTka
uunuHapa. Cedenust MUIMHIPA (TIOCKOCTHIO,
NapajuieJIbHON WIH NEPIEHIUKYIIIPHON OCH
IUAJTUHIPA)

Konnueckast moBepxXHOCTh, 00pa3yloliye
KOHHMYECKOU ITOBEPXHOCTH, OCh U BEPILIHHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOoBaHue 1 BeplInHa, 00pa3yolias u och;
IUI0IIAb OOKOBOM 1 MOJIHOHN MOBEPXHOCTH

Koan4gecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [JOK
https://m.edsoo.ru/bed12a43

bubmnoreka LJOK
https://m.edsoo.ru/bc15f7f2

bub6mmorexa [JOK
https://m.edsoo.ru/6054b8cl

bubmuoreka [{OK
https://m.eds00.ru/188f6216

bu6mmoreka [JOK
https://m.edsoo.ru/016e25eb

bubmuoreka [{OK
https://m.edsoo.ru/c94ba09b

bu6mmoreka [IOK
https://m.edso0.ru/897dd3b2



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
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VYceuéHHblil KOHYC: 00pa3yIoLIe U BHICOTA;
OCHOBaHHUS U OOKOBAast MOBEPXHOCTh

N300pakenne koHyca Ha mockoctu. Pa3Béprka
koHyca. CeueHHst KOHyca (IJI0CKOCTBIO,
HapajuIeIbHOM OCHOBAHMIO, U INIOCKOCTBIO,
MIPOXOALIEH Yyepe3 BEPLINHY )

KOM6I/IHaI_II/I$I TCJI BpalllCHUSA 1 MHOT'O'PaAaHHHUKOB

MHororpaHHHK, OnUCaHHbIN 0KoJI0 chepsl; chepa,
BIIHCAaHHAsl B MHOTOTPAHHMK WIIM B TEJIO BPALCHUS

TToustue 00 006EMe. OCHOBHEBIE CBOIICTBA 00BEMOB
Ten

O06bEM IUIMHIpa, KOHYCa

O0BEM 1rapa u TIomaas chepsl

[TomoOHkIe Tenma B ipocTpancTBe. COOTHOMICHUS
MEXTy TUTOIIAIIMU TIOBEPXHOCTEH, 00bEMaMu
HOIOOHBIX TE

Kontponbnas padota no temam "Tena BpamieHus"
u "O0bembI Ten"

BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE
CnoxeHue ¥ BBIYUTAHHUE BEKTOPOB

YMHOXEHUE BEKTOpa Ha YUCIIO

bubmuoreka [{OK
https://m.edso0.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8

bu6mmoreka [IOK
https://m.edsoo.ru/3cefl0e5

bubmnoreka LJOK
https://m.edsoo.ru/0b136158
bubmmorexa [JOK
https://m.edsoo.ru/26a03fb7

bu6mmorexa [JOK
https://m.edso0.ru/5513d87b

bub6mmorexa [JOK
https://m.edsoo.ru/d189bde?2

bub6mmorexa [JOK
https://m.edsoo.ru/810cfleb

bu6mmorexa [JOK
https://m.edsoo.ru/4a33a8ab

bub6mmorexa [JOK
https://m.edsoo.ru/5caefclb

bu6mmorexa [JOK
https://m.edsoo.ru/23f4f089

bu6morexa [JOK
https://m.edsoo.ru/dee379eb



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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PasnosxeHne BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuno napamuienenumnena

Pemenue 3anay, CBSI3aHHBIX C IPUMEHECHUEM
IIpaBUJI ACUCTBUH C BEKTOpaMU

[IpsimoyronbpHas cucteMa KOOpJIUHAT B
npoctpanctBe. Koopaunatel BekTopa. [Ipocreitmme
3a/1a4u B KOOpAMHATaX

VYron mexny Bekropamu. CKalsipHOE IPOU3BEICHHE
BEKTOPOB

Brruncienue YIJI0B MCKAY NPAMBIMHA U
IIJIOCKOCTAMU

KoopanHaTHO-BEKTOPHBIN METOJT IIPU PEIIEHUN
TE€OMETPUUYECKHX 3a7a4

Kontposnbnas padota no teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCcTBE"

[ToBTOopenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. OCHOBHBIE (UTYPBI, (PAKThI, TEOPEMBI
Kypca IIaHUMETPUN

[ToBTOpEeHme, 06001IeHNE U CHCTeMaTU3alus
3HaHui. OCHOBHBIE PUTYPBI, PAKTHI, TEOPEMBI
Kypca IIaHUMETPUHI

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUM. 3aJ1a4¥ MJTAHUMETPUU U METOJIbI UX
pelieHus

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3AITUS
3HaHUH. 3aa4M TUIAHUMETPUU U METOBI UX
perieHus

bubmuoreka [{OK
https://m.edsoo.ru/a28fd74e

bubmnoreka LJOK
https://m.edsoo.ru/5a827900

bu6mmorexa [JOK
https://m.edsoo.ru/48db7058

bu6mmoreka [JOK
https://m.edsoo.ru/725effc4

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

bu6mmorexa [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [JOK
https://m.edsoo.ru/77c22fc5

bu6mmoreka [IOK
https://m.edso0.ru/1780ba5d

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

bu6mmorexa [JOK
https://m.edsoo.ru/7491efe0

bu6mmorexa [JOK
https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97

[ToBTOpeHme, 06001IeHNE U CHCTEMATH3AIUS
32 3HaHuil. OCHOBHBIE (DUTYPBI, (HAKTHI, TEOPEMBI
Kypca CTepeoMeTpuu

33 Hrorosast KOHTpOJIbHAS paboTa

[ToBTOpEeHmEe, 06001IeHNE U CUCTEMATH3AIUS
3HAHUHI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bubmuoreka [{OK
https://m.edsoo.ru/74b2ad91

bu6mmoreka [JOK
https://m.edsoo.ru/ec24dfc2

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e
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https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* Maremaruka. ['eometrpus / Mepzisak A.I'., Homuposckuit JI.A., [TonskoB
B.M.; non penakmueit [logonsckoro B.E, O61iecTBO ¢ orpaHuYeHHON
oTBeTcTBeHHOCThIO M3natenbckuil ienTp «BEHTAHA-T'PA®y;

AxmmonepHoe obmiectBo «M3narenbetBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
MaremaTuka : anrebpa 1 Hadyajga MaTeMaTUYECKOTO aHaJIN3a, FeOMETPHsl.
['eometpusi. ba3oBslii ypoBens : 10 kinacc : merogudeckoe nocooue / E. B.

byuko, A. I'. Mep3mnsk, B. b. [Tononckuit, M. C. Axup. — M. : Benrtana-I'pad,

2020

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



