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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOrO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIFONIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
HEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yabTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTusi oOydaromuxcs, ¢GopMupoBaHUs (YHKIIMOHAJIHLHONM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKIACHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMaTHYECKOTO MOJICIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUAILIUXCSl, a
TaKk)K€ Ka4yeCTB MBIIUICHNSA, HEOOXOMUMBIX MJiA aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpus sBisieTcs OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmmiero oOpa3oBaHHs, TaK Kak OO0ECreYMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHY JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYIIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpa3amMu 0OBEAUHSIET pa3HbIE BUIbI yU€OHON U TPYAOBOM IEATEIBHOCTH, SIBISETCS
OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KayeCTB, IIOATOMY aKTyajbHa 3ajaua
dopMupoBaHUd y  OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHuss — 00meoOpa3oBaTeIbHOE U OOLIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JIEHCTBUM, crneuuGUIHBIX
T€OMETPUH, BO3MOXHOCTHM  YCHEIIHOTO MPOJODKEHHUS  O0pa3oBaHUS  TIO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMMa mno reoMerpur Ha ©0a30BOM YpOBHE IpeJHA3HAUYeHA IS
00yJarouMXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reoOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee rIyOO0KO, eciin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmxeHre LelnM OCBOCHHS MPOrpaMMbl 00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHpIMM 3aJauaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (dopMupoBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJBTYpPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJaX BpallleHus KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEJSX, MO3BOJISIIOIIMX OIUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPAa,;

o (opMupoBaHHE YyMEHHsI pAaclO3HaBaThb Ha 4YEpTEX,axX, MOJEISIX H B
peaslbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAICHHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1ay Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHUs B XOJI¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTHYECKUM COJICP)KaHUEM;



e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;

e (opmupoBanue QPyHKITMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPHUH:
YMEHUE PACIIO3HABATH MPOSBIICHUSI TEOMETPUUECKIX MTOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaNbHbIX XKU3HEHHBIX CUTYalUAX U MPU U3YYCHUU
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpOBaTh MX Ha S3BIKE TEOMETPHH U CO3/IaBaTh
TCOMETPUYECKHE MOJICTH, NPUMEHSITh OCBOCHHBIA TE€OMETPHUYCCKHUI
anmmapar  JUI1 = peUIeHUusT  MPaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYyUYECHHBIE PE3YJIbTATHI.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HaUaje €ro M3yUYeHH 3a/1a4, peIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, W OMNpPEeACIEHHBIM 00pa3oM OpraHW30BaHHAs paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOT'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKAHWE WHTYUTUBHBIX MIPOIIECCOB, MOTUBUPYET K JalIbHEUIIIEMY
U3YYCHUIO TIPEIMETA.

[Ipeamoutenue oTAaETCS HATISAAHO-KOHCTPYKTUBHOMY METOY OOYYEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JESATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUaIlUXCsl B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a1a4 Ha CO3/IaHUe
MIPOCTPAHCTBEHHBIX O0pa30B M 3a7a4y Ha ONEPHUPOBAHUE IMPOCTPAHCTBECHHBIMU
oOpazamu. Co3nanue oOpaza MPOBOJAUTCS C OMOPOM HaA HAMISAHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIOBUSX OTBIICUCHUS OT HATJISTHOCTH, MBICJIEHHOTO
WU3MEHEHHS €r0 UCXOTHOTO COJIePKAHMUSI.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHuKn», «IIpsMbIe U TUIOCKOCTH B MPOCTPAHCTBE», «Tea BpameHus»,
«BekTopsl M KOOPAWHATHI B MPOCTPAHCTBEY. DOpMUPOBAHUE JTIOTHUECKUX YMECHHM
pacnpenensieTcs He TOIBKO M0 COJEPKaTeIbHBIM JIMHUSAM, HO U 110 TOAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

Copnep>xanrue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEJAMETHBIM pPE3yJibTaTam
OCBOCHHUs pabouell MporpaMMbl, pacHopeAci€HHbIM 10 TojaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakKkM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'C€OMETPUUYCCKUMH
MOHATUSIMU YW HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATEILHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM TPUHIIUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIHNCH B
OOIIyI0 CHCTEMY T€OMETPHUYCCKUX IPEJCTABICHUN OOYYarOIIMXCs, PACIIUAPSAS U
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3ydenue reomeTpumn oTBOoAUTCS 2 yaca B Heaenmo B 10 kitacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MNPOCTPAHCTBE: MAPAJUIECIBHBIE TMpPsSAMBIE B  IPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
wiockocTell. I[Ipocreiinme mpocTpaHCTBEHHbIE (GUTYPHI HA MJIOCKOCTH: TETPasiap,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeOopema O IIPsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMM/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMUA; NPABUIIbHAs TPEYroJibHas IHUPAMHUAA W TPABUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MNHpaMHUABI, TEOpeMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpasyromue UUAJTUHIPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHYC: ocHOBaHME U BeplilinHa, oOpasyrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAJh MMOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxkeHue chepbl U MIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalsIpHOE MNPOU3BEJECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUM,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPakTAHCKON UICHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMUBOTO OyMYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHUEM COBEpINAaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JIs pelieHus 3aj1ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICJICTBUU [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl y4eOHOro IpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSA — OKpYycawowe2o  mupa;  NpUMeHeHue  J102U4ecKUx,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHICCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  IOHATUMH; YCTaHABJIMBATh CYIIECTBCHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/iaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEYUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE pPa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD nHopMaIuu 1o CaMOCTOSITENTHHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (GOPMYIIHPOBATH CYXKICHUS B COOTBETCTBUH C YCIOBHIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YyJIbTaT;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOI TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHIUBUAYATbHON
paboTHl TIpU pelnieHUH YYeOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca U pe3ysibTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yjibTaTa ILEId U YCIOBUSAM, OOBICHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS U3 HHUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TMOHSATUAMU: JBYTPaHHBIA Yroj, TpaHWU JABYTPAHHOTO YrIia,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOIPAHHUKOB (MMHUpaMuja; MpU3MAa,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIOHHBIE MPU3MBI, TTapaJLICICTUIICbI).

OnepupoBath MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
QITOpPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JTBYMSI
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKHM JO IIJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIy TNPsIMOM ¥ TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIAIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IOUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OnepupoBaTh NOHATUAMH: MWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTA; IIApOBOM CJIOi, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA MIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnare 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WJTU TEJIO BpaIlCHUSI.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJ BpallleHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE JOEHUCTBUSA CIHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJN MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3agauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW H
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWUSI HA IPAKTUKE: AHAJWU3UPOBATh PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TeOpeM, anmnapara ajareOpbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MIPSIMBIX U 12
IJI0CKOCTEN
4 VYrubl MeXAy NPSAMBIMU U TJIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, INIOCKOCTb,
npoctpanctBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300paKeHUs IIOCKOCTEH,
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

04.09.2023

IlonsTus: MepeCCKaromurecs mIoCKOCTH,
InepeceKaromumecs npsamas U njiI0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

06.09.2023

11.09.2023

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeH1e MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha IPOCKIIMOHHBIX YepTeKax

13.09.2023

HauanpHubie cBenenus o kyoe u
MUpaMUJIie, UX pa3BEPTKH U MOJIEITH.
CeueHust MHOTOIPaHHUKOB

18.09.2023

HauanbHble cBefieHus 0 KyOe u
MUPAMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHnss MHOTOTPAaHHUKOB

20.09.2023




IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

25.09.2023

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

27.09.2023

10

11

[TonsTre 06 akCHOMaTHYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPUHU: AKCHOMbBI
CTCPCOMETPUHU U CICACTBUA U3 HUX

Bzaumnuoe PAacCIIOJIOKECHUC IIPAMBIX B
IIPOCTPAHCTBE: MCPECCCKAOIINUCCA,
ImapalyiCJIbHbIC U CKPCIIUBAOIINUCCA
IpsAMBIC

02.10.2023

04.10.2023

09.10.2023

12

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE: NapaljIeNIbHBIE NIPSMBIE
B IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
IIPSIMBIX

11.10.2023

13

[TapamenpHOCTh NPSAMBIX U IIJIOCKOCTEMN
B npoctpancTie: [lapaenbHOCTh
MPSIMOM M TJIOCKOCTH

16.10.2023

14

15

Vw1 ¢ COHaIIpaBJICHHBIMU CTOPOHAMUA

VYron Mexay npsiMbIMU B IPOCTPaHCTBE

18.10.2023

23.10.2023




16

Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE

25.10.2023
17 [TapayienbHOCTB IIOCKOCTEN:
napajuieJbHbIe MIOCKOCTH 08.11.2023
18 CaoiicTBa napamienbHbIX MIIOCKOCTEN 13.11.2023
[Ipocreiimme npocTpaHCTBEHHBIE
19 (burypsl Ha MIIOCKOCTHU: TETPadAP, KyO, 15.11.2023
napasuiesenumnes
20 [TocTpoenue ceueHmit 90.11.2023
21 [TocTpoenue ceueHunii 99 11.2023
KonTponbhas padota no teme "lIpsambie
22 Y TJIOCKOCTH B MIPOCTPAHCTBE. 3 97 11.2023
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
[lepneHMKyYIAPHOCTD NPSMOM U
23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TTPSIMbIE 99.11.2023
B IIPOCTPAHCTBE
24 [IpsimMble mapasienbHble U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH 04.12.2023
25 [IpsiMble mapasienbHble U
MEePIEHUKYISIPHBIE K MTTIOCKOCTH 06.12.2023
26 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU
U TUIOCKOCTH 11.12.2023
97 [Tpu3HaK neprneHAUKYIIPHOCTH MPSIMOI
U TUIOCKOCTH 13.12.2023




28

TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IJIOCKOCTH

18.12.2023

29

30

TeopeMa 0 npsAMON NEepIEH IUKYISIPHON
IUIOCKOCTH

Teopema o npsMOH NEPIICHANKYIISIPHOM
IJI0CKOCTH

20.12.2023

25.12.2023

31

[lepnieHquKymsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

27.12.2023

32

[lepneHauKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU J0 IJIOCKOCTH,
paccTostHue OT NMPSAMOM 10 IIIOCKOCTH

10.01.2024

33

34

35

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTostHuE OT TOYKH JI0 IIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!
paccTosiHuE OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

VYTIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

15.01.2024

17.01.2024

22.01.2024

36

37

38

JIByTpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yria

JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi
JBYTPAHHOIO yIJIa
[lepneHMKyISPHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPICHANKYIISIPHOCTH ABYX
IJI0CKOCTEN

24.01.2024

29.01.2024

31.01.2024




39

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

05.02.2024

40

IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
MIPU3HAK NEPHEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

07.02.2024

41

42

TeopeMa 0 TpEX NepHeHANKYIIApax

Teopema o TpEX NMeprneHAUKyIIpax

12.02.2024

14.02.2024

43

Teopema o TpEX neprneHANKYIIpax

19.02.2024

44

45

46

47

KonrtponbHas pabora no remam
"[lepneH IUKYISIPHOCTD MPSAMBIX U
wiockocTeil" u "YTibl MEXIY IPSIMBIMU
U TIOCKOCTSIMH"

IlonsTue MHOTI'OI'paHHHUKA, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa
MHOTr'OrpaHHuKa

IIpu3ma: N-yrosibHas Npu3Ma; TpaHu U
OCHOBAHUS NIPU3MBL; IIpsMast U
HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHAs
MTOBEPXHOCTb MPU3MBI

[Tapamtenenunen, NpsAMOyTrOJIbHBII
NapajuleJIeIuIe]] U €ro CBOMCTBA

21.02.2024

26.02.2024

28.02.2024

04.03.2024

48

[Inpamua: N-yroapHas nupaMua,
IpaHu ¥ OCHOBaHHE MUpaMHibl; OOKOBas

06.03.2024




" 1IO0JIHasA NOBCPXHOCTD IMUPAMU/IbI;
IIpaBUJIbHAA U yceqéHHaﬂ nupaMuaa

49

[IpaBriIbHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBHWJIBHOI'O MHOTOT'PAHHUKA;
IIpaBWIbHAs [IPU3Ma U NpaBUIIbHAS
NMpaMK/ia; IpaBUIbHAs TPEYTOJIbHAS
MMpaMuia U MpaBUIbHBINA TeTpas’ap; Kyo

11.03.2024

50

51

52

53

54

55

[Ipencrasnenue o MpaBUIIBHBIX
MHOTOIPaHHHUKAX: OKTa3p, JOJAEKadIp U
UKOCAdP.

CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IIPSIMOH,
IIJIOCKOCTH. DJIE€MEHThl CHMMETPUH B
UpaMuax, mapauiesenurenax,
MPaBUIIbHBIX MHOTOTPAaHHUKAX

Brruncnenue 31eMEHTOB
MHOTOI'PaHHHUKOB: pEOpa, AUaroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU MIPSAMOM IPU3MBI,
IJI0IA b OCHOBAHUH, TEOpEMA O
OOKOBOI1 MOBEPXHOCTH MPSIMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHOM IIUPAMUIBL,
Teopema o IUIOIIAI OOKOBOM
MOBEPXHOCTH YCEUYEHHOU MUPAMUIBI

KonTponbhas pabota no teme
"MHoOrorpaHHuKu"

13.03.2024

18.03.2024

20.03.2024

01.04.2024

03.04.2024

08.04.2024




56

ITonsaTre 00 00BEME

10.04.2024

o7 O0BEM nupamMubl 15.04.2024
58 O06BEM TUpaMuIBI 17.04.2024
59 O0BEM nupamMubl 99 04.2024
60 O0BEM nupamMuIbI 24.04.2024
61 O06BEM TPU3MBI 06.05.2024
62 O0BEM pU3MBI 08.05.2024
63 O0BEM pU3MBI 13.05.2024
64 KonrtponbHas padota no reme "O6bEMBI

MHOT'OTPaHHUKOB" 15.05.2024

[ToBTOpenue, o6o0IIEHNE
65 CHCTeMilTHSaHHSI 3Hanuii. [loctpoenne 20.05.2024

CEeYeHHU B MHOTOI'paHHUKE

[ToBTOpenue, o6o0IIEHNE

cucTeMaTH3anus 3HaHuH. Beruncienne
66 PaCCTOSIHUIN: MEXKIY ABYMS TOYKAMH, OT

TOYKH JI0 MPSMOM, OT TOYKH JI0 22.05.2024

IIOCKOCTH, MCKAY CKPCHINBAOIINUMHUCA
MpsAMBIMHA




67 HToroBast KOHTpOJIbHAs paboTa

27.05.2024

[ToBTOpenue, 0600IICHNE
cHCTeMaTHu3anus 3HaHui. Berancienne
68 YIJIOB: MEXK/y CKPEIIUBAIOIMMUCS
MPSIMBIMU, MEXIY IPSIMOM 1

IUIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YIJIOB
MCKAY MIIOCKOCTAMU

29.05.2024

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKkas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOMN
IIOBEPXHOCTHU

N300pakeHne HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
UIMHAPA (TUIOCKOCTHIO, MapayuIeIbHON
WM NIEPIEHAUKYISIPHON OcH
HMIMH]IPA)

KoHnnueckas noBepxXHOCTB,
o0pa3yroIire KOHUIeCKOn




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHHYECKOM IOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias U 0Ch; IJIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpateHus u
MHOTOTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALLEHUS

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TENI

O0BEM LMIAMHIpPA, KOHYCA

15

16

17

O6béM 1mapa ¥ miomaab chepol

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

KonrtponbHas padora no temam "Tena
BpameHus" u "O6beMbl Ten"




Bekrtop Ha mmockoctu U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKTopaMm. [IpaBuio
napajuiesienuneaa
Pemenue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBWJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bekropamu. CKasipHOe
IIPOU3BEICHNE BEKTOPOB

o5 Brruuciienue yrioB Mexy IpSIMBIMHA U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPH
pelIeHNH TeOMETPUUECKUX 3a1a4
KonTponbhas padota no teme

27 "BekTopsl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpeHme, 0600mEeHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNE U

cucreMmarusanus 3HaHui. OCHOBHEIE




¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanui. OCHOBHEIE 1
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 HroroBas koHTposIbHAs paboTa 1

34 [ToBTOpenue, 0600MIEHNE 1 1
cucTeMaTu3alysl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET





