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HNOSICHUTEJIBHAS 3AIIMCKA
Cpok peanusanuu nporpamMmbl: 2023-2024 yuyeOHBIH roj

YpoBeHb 00pa3oBaHus: cpeiHee 001ee 00pa3oBaHue
Knaccel, B KOTOpBIX peanusyercs nporpamma: 10-11
YpoBeHb HU3ydeHHs npeamera: 0a30Bblil YPOBEHb

YpoBeHb 00pa3oBaHus — cpeHee o0lee 00pa3oBaHue

[Iporpamma pazpaboTaHa B COOTBETCTBHH C:

1) ®OI1,2023, MockBa

2) ®denepanpHOW pabodyeld TporpaMoil OCHOBHOTO 00IIero 00pa30BaHUSL.

Marematuka (6a30BbIil YPOBEHB)

4) Yuebunukom I'eomerpusi: 10-11km. / JI. C. Aranacsu, B. @. byrysos, C. b.
Kanomues u ap. Mocksa «IIpocsemenune» 2023.
5) mnocobuem: W3ydyenue reomerpuu B 10-11 xkjaccax: MeToanYecKue
pexomenganuu: kaura ansa yuurens / JI. C. Aranacsu, B. @. byry3os, 0. A.
I'na3koB u n1p. Mocksa «IIpocsemenue» 2023.
6) yue6HpiM mianom MBOY « HoBocenoBckast mkosia

PaGouas mporpamma yue6Horo kypca «l'eomeTpus» 0a30BOro ypoBHs AJis
obyvaromuxcs 10 —11 kmaccoB ¢ yu4€ToM COBpEMEHHBIX MHUPOBBIX TPEOOBAHUM,
NPEIbSBIIEMbIX K MATEMAaTHUYECKOMY O00pa30BaHUIO, U TPATUIIUN POCCUICKOTO
oOpa3oBaHus. Peanuzaius mporpaMMbl 00€CIIEUMBAET OBIAJCHUE KIIFOUEBBIMU
KOMIIETEHIUSIMH, COCTABJISIONIMMU OCHOBY JIJIsSi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHu, IEJTIOCTHOCTh 0OIIEKYIBTYpPHOTO, JUYHOCTHOTO u
MO3HABATEILHOTO PA3BUTHS JUYHOCTH O0YUAIOIIHXCA.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETPUH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpPEJIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB OOYYEHHS] T€OMETPUHU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs 0o0ydJaronuxcs, GopmMupoBaHus (HYHKIIMOHATIHLHOW MaTEeMaTUYECKOMN
IPaMOTHOCTH, W3Yy4Y€HHUs JIPYyruxX YyueOHBIX AUCHUIUIMH. Pa3Butue y
OoOy4JarommXxcs MPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
T€OMETPUYECKUX aOCTPAKIUi, COOTHOIICHUH PEAJTbHOTO M HJI€aJbHOTO,
XapakTepe OTPaXEHHsI MATEMAaTHYECKOW HAyKOW SBICHUW W IPOLECCOB
peasbHOrO MHpa, MECTE T€OMETPUM B CUCTEME HAyK U POJIA MATEMaTUYECKOTO
MOJICIMPOBAHUS B HAYYHOM TIO3HAHMM M B TMPAKTUKE CHOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHS YyYAIIUXCS, a TaKKe KadecTB
MBIIUICHUS, HEOOXOJUMBIX JIJI aIafTalliyd B COBPEMEHHOM OOLIECTBE.

I'eomeTpus siBnsieTcst OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHWs, TaK Kak OOECIeYMBAEeT BO3MOXXHOCTh H3YUYEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTHU, TAaK U T'YMaHUTAPHOM.

Jlornueckoe MbIIUIEHUE, POPMHUPYEMOE MPU HU3YYCHUHU OO0YHAIOIIUMUCS
MOHSATUWHBIX OCHOB TE€OMETPUM M TIOCTPOCHHUM IEMNOYKU JIOTHUYECKUX
YTBEPXKIEHUN B XOJI€ PEIICHUS] T€OMETPUUYECKUX 3a/lay, YMEHHUE BBIIBUTATh U



OTIPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MPHU PELICHUH 3a7ad
€CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTH M3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POIIb
BO BCEX 00JaCTIX AESITENbHOCTH yenoBeka. OpueHTanus 4e0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popma
OTpPaKEHUSI OKPYXKAIOIIETO MHPA, YCIOBHE YCHEIIHOTO MO3HAHMS M aKTHBHOTO
npeoOpazoBaHusi JIEHCTBUTENBbHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEAMHSIET pa3Hble BHUJbI YYEOHOW W TPYAOBOU JEATEIBHOCTH,
SBIISIETCS. OAHUM W3 MPO(ECCHOHATBHO BaXKHBIX KayeCTB, MOITOMY aKTyajbHa
3ajadya GOpPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
IIOJICOTOBKE K MPAKTUYCCKOM ESITEILHOCTH TI0 MHOTUM HalPaBJICHUSIM.

Llens ocBoeHus mporpaMmbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE OOy4eHHs — 00I1Ie00pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs yepe3 oOecleueHue BO3MOXKHOCTH  NPUOOpETEeHUs U
UCIIOJIb30BaHUS CHCTEMAaTHYECKHX TEOMETPHUUYCCKMX 3HAHWA W JICHCTBUM,
cneruUYHBIX ~ TCOMETPUH,  BO3MOXKHOCTH  YCIICITHOTO  IIPOJOJKCHUS
o0pa3oBaHHMs 10 CIEIMUAIBHOCTSAM, HE CBA3aHHBIM C  [PHKIATHBIM
MCTIOIh30BAaHHEM I€OMETPHH.

[Iporpamma 1o reomerpur Ha 0a30BOM ypOBHE MpeIHAa3HAUYCHA IS
oOydJaroImMXCcs CpeIHeld IIKOJbI, HE HUCHBITBIBABIINX  3HAYUTEIbHBIX
3aTpy[HEHUI HA YPOBHE OCHOBHOrO 00Iiero oopazoBaHusi. Takum oOpazowm,
oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE
YMEHHUsI, CBSI3aHHBIE CO CMEHU(PUKON T€OMETPUU U HEOOXOAUMBIE JIJISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 6ojee riay0oKko, eciid B JajibHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBHON 1eITeTbHOCTH.

JlocTkeHue 1efM OCBOSHHUS MPOrpaMMbl OOECMEUYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopuTeTHBIMM 3ajjayaMH OCBOEHHUS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TpeACTaBICHHS O TEOMETPHUH KaK 4YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUe MpeACTaBICHNUS] O MHOTOTPAHHUKAX U TellaX BpaIlECHUS
KaKk O BaXHEHUIIMX MATEMaTHYECKUX MOJENSIX, TO3BOJISIOMINX
OTKCHIBATH U M3Yy4YaTh Pa3HbIC SABJICHHS OKPYKAIOUIETO MUPA;

e (opmupoBaHue yMeHHUs pacro3HaBaTh Ha 4YEpTEkKax, MOJCISIX U B
pEeaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHHE METOJIaMHU pEIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha
N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMU TOHSITHSIMHU O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHHE alNTOPUTMAMHU pEIIEHUS OCHOBHBIX THUIOB  3ajady;
dbopMHupOBaHWE YMEHHS TIPOBOJUTH HECIOXKHBIE JOKa3aTeIbHBIC
pacCyXKJeHUsI B XOJIe pPEIICHUS CTEPEOMETPUYECKUX 3a7ad W 3a7ad C
MIPAKTHYECKUM COJICPKAHUEM;

e pa3BUTHE  WHTCIUICKTYalbHBIX W  TBOPYECKHUX  CIOCOOHOCTEH
oOydJarommxcs, TMO3HABATEILHON AaKTUBHOCTH, WCCIEI0BATEILCKIX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;

o (QopmupoBanne  (QYHKIMOHATBHOM  TIPAaMOTHOCTH,  pEJIEBAHTHOM
TCOMETPUU: YMEHHE pAclo3HaBaTh TPOSBICHUS T'€OMETPUUECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HECHHBIX



CUTYaIUsIX ¥ MPH U3YYCHUU IPYTUX yUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHMOCTEH M 3aKOHOMEpPHOCTEW, (POpMynHpoBaTh UX Ha S3bIKE
reOMETpUM M CO37aBaTh T'€OMETPUYECKHE MOJIENH, MPUMEHATH
OCBOCHHBI TEOMETPUYECKHI ammapaT s pEIIeHUs MPaKTUKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETHPOBATh M  OLICGHUBATh
MOJIyYE€HHBIE PE3YyJIbTATHI.

OTnuYuTeNnsHON 0COOCHHOCTHIO MPOTPAMMBI SBIISIETCS BKIIIOUEHUE B KYpPC
CTEpEOMETPUM B Hauyaje ero W3y4eHus 3a7ay, pelIaeMbIX Ha YypOBHE
WHTYUTUBHOTO TO3HAHUs, U OMNpeJeIEHHBIM 00pa3oM OopraHHW30BaHHas padboTa
HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKaHHE MHTYHUTHBHBIX MPOIIECCOB, MOTUBHPYET
K JaJIbHEHIIeMy H3yUeHUIO TIpeIMeTa.

[Ipennourenne oTAAETCS HATISAAHO-KOHCTPYKTUBHOMY METOY OOYUCHHS,
TO ©CTh TEOPETHYECKHE 3HAHHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb
NPEeIMETHO-TIPAKTHUECKON  JeSATeNbHOCTH. Pa3BUTHE  TPOCTPaHCTBEHHBIX
NPECTaBICHUH y ydYalluXxcs B Kypce CTEpEOMETPHUU MPOBOAMUTCS 3a CUET
pelIeHusl 3aJady Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB M 3a7ady Ha
ONepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3naHue oOpasza MpoOBOIUTCS
C OTOpPOIi HAa HATJISATHOCTb, a ONIEPUPOBAHKE 00PA30M — B YCIOBUSX OTBJICUCHHUS
OT HATJISAHOCTH, MBICJICHHOTO H3MEHEHHSI €70 UCXOHOTO COJIePIKAHU.

OcHoBHBIE copepkaTenbHble JUHUU Kypca «l'‘eomerpun» B 10-11
kiaccax: «MHororpanHuku», «IIpsiMbie U MIOCKOCTH B MPOCTpaHCTBe», «Tena
BpaimeHus», «BeKTopel W KOOPAWHATHI B MpocTpaHcTBe». DopmupoBaHme
JIOTUYECKUX YMEHUM pacripesiesiieTcs He TOJNBKO MO COACPKATEIbHBIM JIMHUSM,
HO U IO ToAaM oOy4eHHUs Ha YPOBHE CPEAHEro o0iero 0opa3oBaHus.

Conepsxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs pabodeil mporpamMmbl, pacrpeAesi€HHbBIM [0 TrojaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TE€OMETPUUYECKUMU
MOHSITUSIMU U HaBBIKAMU OCYILECTBISIIIOCH MOCJIEIOBATENBHO U TTOCTYIATEIBHO,
C CcOONIOfICHHEM TMPUHIMIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOUAJUCh B OONIYI0 CHCTEMY TCOMETPUYECKUX  MPEJICTaBICHUN
oOydJaromuxcs, pacimpsiss U yrayosnss e€, oOpa3ys NMPOYHbIC MHOKECTBEHHBIC
CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIUVIAHE

Ha u3ydenue reomeTpuun otBoauTcsa 2 yaca B Hejento B 10 kimacce u 2 yac
B Hexmemo B 11 kiacce, Bcero 3a aBa roma oOydenust - 136 yueOHBIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMBIX B INPOCTPAHCTBE: IMEpECEKaroluecs,
NnapajiyieIbHbIE W CKpEelIMBaOIIMecs npsaMble. [lapaiienbHOCTh TPAMBIX H
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIIEIbHBIE MPSAMbIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX NPSIMBIX; MAPAUIETIBHOCTh MPSAMON U INTIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXKAY MNPSAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajuleNibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TuIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, napauienenunes; IoCTPOCHUE CEeUEHUH.

[TeprieHAUKYJISIPHOCTH MPSIMOM U TIJIOCKOCTH: IEPICHAUKYJISIPHBIC TIPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuiebHbIE U MEPHEHAUKYIAPHbIE K TIIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O MpsSMOM
NEPIEeHANKYISIPHON IIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOM U
IJIOCKOCTBIO; JBYIPAHHBIA  yroj, JHUHEWHBIM yroj JOBYTPAaHHOTO yIJiA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TUIOCKOCTH,
paccTosiHHEe OT MPSMOM 10 IUIOCKOCTH, MPOEKUUS (GUTYpPbl Ha IUIOCKOCTb.
[lepneHAUKYISAPHOCTh IIOCKOCTEW: MPU3HAK MEPHEHIUKYIIPHOCTH JBYX
miockocTeil. Teopema 0 TpEX NepneHANKYIApaX.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAaHHHKA,
BBINIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yrompHas Mpu3Ma; TpaHU U OCHOBAHMS MPU3MBI, MpsAMas U
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, npsAMOYrOJbHBIM MapajuICJCNUIIe] W €ro CBOMCTBA.
[Mupamuga: nN-yronpHas mupamuaa, TPaHA U OCHOBaHWE MHUPAMUJIbI; OOKOBAs U
NOJIHASI TIOBEPXHOCTh NHUPAMUIbI; NpPAaBWIbHAs W YyCEUEHHas MNHPaAMHJA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAHHUKHU: MOHSTHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MPaBUJIbHAS MpHU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHAS ~TPEYroJibHas MUpamMuia U TOPaBWIBHBIA  TeTpasap; KyoO.
[IpencraBneHre O MpPaBUIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, MOACKa’ap U
ukocazip. CeueHus: MpU3Mbl U MUPAMUBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOIA,
IUIOCKOCTU. DJIEMEHThl CHUMMETPUUM B NHUPaMUAaX, MNapajijieienunenax,
MIPaBUJIBHBIX MHOTOTPAHHHUKAX.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHald, YTJIbL.
[Tnomans GOKOBOM MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSIMON TPHU3MBI,
IJIOMAAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHOM MNUPAMUIBI,
TeopeMa O IUIomaau yceuéHHou mnupamujbl. Ilonstue o6 o0véme. OO0BEM
MMAPAMUBI, TPU3MBI.

[TomoGubie Tema B mpocTtpancTBe. COOTHOMIEHUS MEXKAY IUIOIMIAISIMHE
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KVIACC



TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCThb,  OOpasywoliue  MWIMHAPUYECKOM
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [[unuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasymllas U OCh;, IUIOMAAb OOKOBOW M TOJHOM
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yoIire KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepxHocTH. KoHyc: oOcCHOBaHME |  BeEpIHHA,
oOpasymormiasi 1 OCh; IUIONIaJAh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIM
KOHYC: 00pa3yloliie 1 BbICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMAadb MOBEPXHOCTH C]ephl.
B3aumHoe pacnonoxenue chepbl M IIIOCKOCTH; KacaTelbHash IJIOCKOCTh K
cthepe; mwiomaas chepsl.

N300pakeHne Ten BpalleHUss Ha IUIOCKOCTU. Pa3BépTka uMiauHapa u
KOHYca.

KomOunanuu Tenm BpaileHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omucaHHbIH OKoJI0 cdepbl; chepa, BIucaHHAST B MHOTOTPAHHUK, WU TEJO
BpaIlcHUsI.

[Tonsitue 06 o0wvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME MPSMOYTOJBHOTO MNapajuienenunena U ciuenctBus u3 He€. O0bEM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaab cQepsol.

[TogoOupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Ceuennss nuinuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHyca (mapajujieIbHOe OCHOBAHMIO M IMPOXOJIAIEe Yepe3 BEpIINHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIlIOKEHHWE W BBIUMTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yuco. Pa3znmokeHue BEKTOpa MO TPEM
HEKOMIUIaHApHbIM BekTopaM. IlpaBwiio mnapamnenenunena. Pemenue 3anady,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JIECHUCTBUUA C BeKkTOopamu. [IpsiMmoyrosbHas
chcTeEMa KOOpAuHAT B IpocTtpaHcTBe. Koopawuatel BekTopa. IIpocreitmue
3a/laud B KOOpJMHATAX. YTOJI MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BbluucieHHWE YriaoB MEXAY MNPSAMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJ MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro OOIIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPaKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKHAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSIIEMY POCCUKMCKON MATEMaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTHMKEHUSAM POCCUHUCKHUX MATEMATHKOB M POCCUHCKOU
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTrHUX
HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, OSTUYECKOrO TOBEICHHUS,
CBSI3AHHOTO C MPAaKTHYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHHUEM K MHUPY, BKIIKOUYAsl 3CTETUKY MAaTEMAaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3judHbIX BHUOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B
UHTEpEecax 370pOBOr0 M 0Oe30macHOro oOpa3a KHW3HH, OTBETCTBEHHOIO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TIHUTaHHUE, cOalaHCHUPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTyJsipHas pu3nuecKas akTHBHOCTH); (U3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHHOMN
NEATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  mpodecCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mpodeccMd W pPeaM30BBIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHbI,
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMAaTUUYE€CKOM HAPaBJICHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIBTYpPhl, TOHUMAHUEM BIIWSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  TPOIIECCOB HAa  COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpeabl, OCO3HAHMEM TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHUM A



pelIeHus 3a1ad B 00JJACTU OKPY’KaIOIIEH Cpelibl, MJIAHUPOBAHUS MTOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCHEACTBUAN I OKPYKAIOLIEH CPEbI.

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HayKU Kak c(ephl UeTOBEUYECKOU eI TeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBIIAJIEHUEM
A3BIKOM MAaTEeMaTUKU U MATEMAaTHUYECKOW KYyJIbTYpOM KaK CPEeICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEeSATENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elicmeUsIMUY, YHUBEPCANbHBIMU Pe2YTAMUSHLIMU 0eUCMBUIMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECcco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKDYJCaowezo Mupda;, NpuMeHeHue  J02UYecKux,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornyecKkue NecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHaBJINBAThH

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHHUSI, KPUTEPUHU MTPOBOJUMOTO aHAIN3A;

e BOCIPUHUMATh, (OPMYIHPOBATH U MPEOOPa30OBLIBATH CYKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHBIC, €IUHUYHbIC, YACTHbIE U O0OIIHE;
YCIIOBHBIE;

e BBISBISAITH MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTEMaTUYECKHUX
yTBEpXKJIeHUH  (MpsAMbIe W  OT  NPOTHBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH croco0 pemieHusi y4eOHON 3amayu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh HanboJee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e WCIIOJIK30BaTh  BOMPOCHl KaK  HMCCJIEIOBATEILCKHA  WHCTPYMEHT
no3HaHus; GOPMYITHPOBATH BOMPOCH], (UKCUPYIOIIHUE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBAThL HICKOMOE M TaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00bEKTa, SBICHUS, IMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00beKTaMU, SBICHUSIMHU, POIECCAMMU;

CaMOCTOSITeIbHO  (OpPMYyIUpPOBAaTH O0O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IIICHUH;
POTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH " UHTEPIPETUPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICcTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAA&KHOCTb  MHPOPMALMM MO  CAMOCTOSITENBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo0wmenue:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJIIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M IMCBMCHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS TI0 XOJy PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH ITOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BHICKa3bIBaTh MJICH, HAIICJICHHBIC
Ha TIOWCK PEIICHUsS; COIMOCTABIATH CBOM CYXICHHS C CYXICHUSIMHU
IPYTUX YYaCTHUKOB JHaiiora, OOHapyXWBaTh Pa3IMYUe U CXOACTBO
NO3WIINIA; B KOPPEKTHOU (GopMe (GOopMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PKEHUS;

NpPECTaBIATh  PE3yAbTaThl  pPENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCJICIOBAHUS, TIPOCKTa; CAMOCTOATENIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUSI C y4YETOM 3aJad TPE3CHTAlMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUIo
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U HHBIEC); BBINOIHATH CBOI 4YacTb
paboThl M KOOPJAWHUPOBATH CBOM JEUCTBUS C JPYTHMH HICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaja B OOLIMKA MPOAYKT MO
KpUTEpUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

c])opMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUSHEHHBIX HABLIKOB JTUYHOCNIU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KakK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIANETh CHOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISA
IIpPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
NPUYMHBI JOCTUKEHHS WU HEJOCTUKEHHUS PE3YJIBTATOB AEATENBHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OmneprpoBaTh MOHITHAMH: TOYKA, MIPsIMasi, MIIOCKOCTb.

[TpruMeHATh aKCUOMBI CTEPEOMETPHH M CJICACTBUS M3 HHUX IMPH PEIICHUU
TeOMETPUYCCKUX 3a]1a4.

OneprpoBaTh MOHATHSAMH: TAPALICIBPHOCTE M TEPHEHANKYISIPHOCTH
NPSIMBIX U TUIOCKOCTEH.

KrnaccudunmpoBaTh B3aMMHOE PaCIOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh NOHATHUSMHU: ABYTPAHHBIN YTOJ, TPaHU ABYIPAaHHOTO YTJIa,
pedpo ABYTpaHHOTO yTJa; JMHEWHBIN yroJl ABYIPaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO YTIa.

OnepupoBaTh MOHITHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIH
MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPaHHUKA, IPABUIBLHBIH MHOTOTPDAaHHHK.

Pacnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (MHpamMuaa; MPU3MA,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudumnmpoBate  MHOrOTpaHHUKH,  BBIOMpass  OCHOBAHHS  JUIs
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIC U HAKJIIOHHBIEC MIPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBathb MOHATUSIMU CeKyIIas TUTOCKOCT, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJ CIICIOB.

Ctpouth ceueHHsS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHHU3Y.

Pematp 3amaun Ha HaXOXKIECHUE TEOMETPUUECKUX BEIMYWH MO oOpas3iam
WM aITOpPUTMaM, MIPUMEHSS U3BECTHBIE AHAIMTUYSCKHAE METOJIBI TIPU PEIICHUH
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7ad Ha BBIYUCICHHE PACCTOSHHUA MEXKIY
JIBYMS TOYKaMH, OT TOYKH JO TPSIMOW, OT TOYKH JO IIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TIPSIMBIMHU.



Pematp 3a1aun Ha HaxOXXKJEHUE M'EOMETPUUECKUX BEIUYMH IO 0Opa3iam
WM aJIrOpUTMaM, MPUMEHSS U3BECTHBIE AHATMTUYECKHUE METO/IbI IIPH PEIICHUU
CTaHJAPTHBIX MaTE€MaTHUYECKHX 3aJlad Ha BBIYMCIEHUE YIJIOB MEXAY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXKAY
IJIOCKOCTSAMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI W IUIONIAZAM TMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, mupamuaa) ¢ MOpUMEHEHUueM (OpPMYJ; BBIYMCIATH COOTHOILIEHUS
MEXAyY TIOAASIMU MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb U
IJI0CKOCTh CUMMETPHUU; LEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPBI.

N3BnekaTh, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTexkax
U pUCYHKaX.

[TpumensaTe reoMerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX
3aJa4, MPEAINOoJIAraloliuX HECKOJIbKO IIaroB pEUIeHUs, €CIU YCIOBUSA
NpUMEHEHU 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTy mpocTeilliie NpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoaUTH TIPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HU, PAacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[TpuMeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH peabHbIC
CUTYyallul U TMPUMEHATh HM3YyUYEHHBIE MOHSATHS B MPOIIECCE IMOUCKA pEHICHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH peallbHbIE
CUTyallUH Ha S3bIKE TIE€OMETPHUM, HCCIEN0BAaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pelmarb NpPakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKIECHHEM I'€OMETPHUYECKUX
BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSAMHU: IUJIMHIPUYECKAs MOBEPXHOCTH, 0Opasyromue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass IOBEPXHOCTbD,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBath B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CECMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Beruucnsate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TENl  BpalleHHS,
T€OMETPUYECKUX TeIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIHCAaHHBIA B cdepy u
OMMCAaHHBIA OKOJNIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEKY TUIOLIAIIMHU TOBEPXHOCTEN 1 00BEMAMU
MOTOOHBIX TEJL.

N306paxkate m3zydaembie (GUTYpHI OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) IUUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.



N3BnekaTh, WHTEPIPETHPOBATh W TPeOOpa30BhIBATH HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEACTABICHHYIO HA YepTEkKax
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbBITIOJTHATE  ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHUSI BEKTOpa HAa YHCIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTapaJICICTTUIIEAA.

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTroJI
MEXITY BEKTOpPAMH, CKaJsIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEAPHBIE W
KOMITAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaSIPHOE MPOM3BEJCHUE, PACKIIAJAbIBATh BEKTOP MO JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath IMJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTs TeoMeTpudeckue (akThl ISl PEIICHUS CTEPCOMETPUUYCCKUX
3aj1ay, MPEIINoJiaralolIuX HECKOJIBKO IAaroB PEIICHHS, €CIU  YCIIOBHUSA
NPUMCHCHUS 3aJIaHbl B SIBHOUM (opMe.

Pemath mpocTeiime reoMeTpuYecKHUe 3a/1adyd Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaun Ha [10Ka3aTejibCTBO MATEMATUYECKUX OTHOUICHUN U
HAXO0XJICHUE TEOMETPUYECKUX BEIMYMH IO oOpasliaM WIH aJrOpUTMaM,
NPUMEHSST M3BECTHBIC METOJBI IMPU PEIICHUU CTAaHIAPTHBIX MaTEMaTHYCCKHUX
3aj1ad4.

[TpuMeHAT, MpoCTEHIe NPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI IIPH PEIICHUN CTEPEOMETPUUCCKUX 3a1aY.

[TpuBOIMTH TIPHMEPHI MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOIC H
’KU3HU, Pacrio3HaBaTh MIPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TprMeHATH TOJyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh peaibHbIC
CUTyallUh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIIECCE IMOWCKA PEIICHHS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUh Ha S3bIKE TCOMETPHMHM, HCCIICIOBAaTh IOCTPOCHHBIC MOJICIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHH M TEOPEM, almaparta ajareOpsl;
peliaTh NPaKTUYCCKUE 3aJa4M, CBA3aHHBIC C HAXOXXKJICHHUEM T'€OMETPUUYCCKHUX
BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaunuecTBo 4acoB

Ne HaunmeHoBaHue pa3je/ioB DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
1/ | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
1 BBenenne B crepeoMeTprio 10
[IpsiMBbI€ M TIIOCKOCTH B
IIPOCTPAHCTBE.
2 POSIP 12 1
[TapamiensHOCTE IPSAMBIX
U IIJIOCKOCTEN
3 [lepnenuKyIApHOCTH 12
MPSAMBIX U IIOCKOCTEHN
VYriel MEXIYy IPAMBIMU U
4 Y P 10 1
IJIOCKOCTSIMU
MHOrorpaHHuKu 11 1
OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: ceueHus, 4 1
PacCTOSIHUSA U YIJIbI
OBIIEE KOJIMYECTBO 68 c 0
YACOB II10 ITPOTPAMME




11 KJIACC

I[TPOTPAMME

HaumeHoBaHue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoTbI padoTsI
Tena BpaieHus 24 1
OO0BEMEI Te 10 1
Bexkrops! n
3 KOOP/JMHATHI B 20 1
MIPOCTPAHCTBE
[ToBTOpEHME,
00o01enue,
4 14 1
CUCTEMAaTH3aLMs
3HAHHUU
OBIIEE KOJIMYECTBO
YACOB I10 68 4 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJuabHubie
Bcero P
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposeie
o0pa3oBartejibHbIE

pecypchbl

OcHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
MpsiMast, TNIOCKOCTB,
npocTpaHncTBo. [IpaBuna
M300paKeHHs Ha PUCYHKaX:
M300paKeHUS TIIIOCKOCTEH,
napauIeNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3Ka

IlonsaTns: MEPECCKAIOIIUECA
IIJIOCKOCTH, IEPECCEKAIOIMINUECA
InpsaMas 1 IJI0CKOCTb

[TonsTus: nepecekaronecs
IJTIOCKOCTH, TIEPECEKAIOIUECs
NpsMasi v MIOCKOCTb.
Pemenue 3amau.

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue
MHOTOTPaHHUKOB Ha




PUCYHKaX, Ha IPOEKIIMOHHBIX
yepTexax

HauanbHbie cBeienus o kyoe
Y TTUPAMUJIE, UX Pa3BEPTKH U
Mojenu. CedeHust
MHOTOTPaHHUKOB

HauanbHbie cBeienus o Kyoe
Y TUPAMUJIE, UX Pa3BEPTKH U
Mojenn. CedeHust
MHOTOTPaHHUKOB

Ilousitre 00
aKCMOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

10

[Tousarue 00




aKCMOMaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

11

[TapamenbHOCTE IPSIMOM U
IUIOCKOCTH

12

[TapamienbHOCTE NPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
nmapajiCJIbHBIC ITPSAMBIC B
MIPOCTPAHCTBE;
MapaIeIbHOCTb TPEX
MPAMBIX

13

KonTtponbHas padoTa o Teme
“AKCHOMBI CTEPEOMETPHUH ,
MapajyIeIbHOCTh NPSIMOM 1
IIJIOCKOCTH.”

14

AHaJI3 KOHTPOJIbHOM
paboTtsl. Pemenue 3amau

15

Yroa Mexay NpsMbIMU B
MIPOCTPAHCTBE

16

Yron Mexay IpsMbIMU B
MIPOCTPAHCTBE

17

[TapannenbHOCTH IIOCKOCTEM:
MapaJuieNbHbIE IIOCKOCTH

18

CBoiicTBa napajienbHbIX
IJIOCKOCTEN




19

IIpocreitmme
[IPOCTPAHCTBEHHbIE (PUTYPBI
Ha MJIOCKOCTH: TETPadp, KyoO,
napajuiesienunes

20

[Toctpoenue ceuenuit

21

[Toctpoenne ceueHui.
IIPAKTUKYM

22

Pewmrenne 3agau o reme
“ITapaynensHOCTh B
MIPOCTPAHCTBE”

23

KonTposshas paboTa no teme
"[IpsiMbIe ¥ TIIIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U
IJI0CKOCTER"

24

AHaJIN3 KOHTPOJBHOM
paboTsl.IlepneHauKyIIpHOCTD
MPSIMOM U TUIOCKOCTH

25

HpﬂMHC ImapaJijyiCJIbHbIC U
NEPUCHAUKYIIAPHBIC K
IINTIOCKOCTH

26

IIpuznak
MEePIEHIUKYIIIPHOCTHU MPSAMOI
U IUIOCKOCTH

27

IIpusnax
NEePIEHIUKYIIAPHOCTH MIPSAMOM




" IIJIOCKOCTH

28

Teopema o npsmoit
NIEPIEHIUKYIIIPHON
IIJIOCKOCTH

29

Pemenue 3aay Ha

MEPIEHIUKYIIIPHOCTD MPSMOI

" IIJIOCKOCTH.

30

Teopema o npsimoit
MEPIEHUKYIIIPHON
IJIOCKOCTH

31

[lepnenaukynsp n
HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH

32

[Tepnienaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MpsIMOU 10
IJI0CKOCTH

33

[lepnienqukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOU 110
MJI0CKOCTH

34

[lepnienaukynsp u




HAKJIOHHBIE: PACCTOSIHUE OT
TOYKHU 0 IINIOCKOCTH,
paccTostHuEe OT MPSAMOM 10
IUIOCKOCTH

35

VYTIuBl B IPOCTPAHCTBE: Yol
MEKy NPSIMOM U IIIOCKOCTBEO

36

JIByrpaHHBIN yroJi, TUHEHHBIN
yToJ IBYTPaHHOTO yIjia

37

JIByrpaHHBIN yroJi, TUHEHHBIN
yToJ IBYTPaHHOTO yIjia

38

[lepnenuKyIApHOCTH
IJIOCKOCTEMN: IPU3HAK
MIEPIECHIUKYIIIPHOCTH JBYX
IJIOCKOCTEN

39

[TepieHANKYISPHOCTH
TJIOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTEH

40

[TepieHAMKYISAPHOCTH
TJIOCKOCTEH: TPU3HAK
MEePIEHAUKYIIIPHOCTU JBYX
MJI0CKOCTEMN

41

Teopema o Tpéx
MEPIICHANKYIISIpax

42

KonTtposnpHas pabota no
teMaM "[lepneHAuKyISIPHOCTD




MPSIMBIX U IJIOCKOCTER" U
"VTiel MEXIY IPSIMBIMU U
miockoctsamu"

43

Teopema o Tpéx
IEPIIEHINKYIIApax

44

AHaJIN3 KOHTPOJIBHOM
pabotsl. Pemenue 3amau

45

[loHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

46

[Ipu3ma: n-yronpHas npusma;
TPaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
OOKOBAas W TIOJTHASI
MTOBEPXHOCTbH MPU3MBI

47

[Tapannenenunen,
MPSAMOYTOJIbHBIHN
napajuieienuIe U ero
CBOICTBa

48

[Mupamua: n-yroiabHas
mUpaMuza, TPaHd U
OCHOBAHHUE TTHPAMHM/IBI;
OOKOBas U ITOJIHAS
MOBEPXHOCTh TUPAMU/IBI,




IIPAaBUJIbHASL U YCEUEHHAs
npamua

49

[IpaBunbHBIE
MHOTOTPaHHHUKH: TIOHITHE
MIPaBUIILHOTO
MHOTOT'PaHHUKA; TPABHIIbHAS
MpHU3Ma U TpaBUIIbHAS
MUpaMUa; paBUIbHAS
TpEYroJibHas TUpaMHIa |
MIpaBUJIbHBIN TETpa’Ip; KyO

50

Pemenue 3agay mo teme :
«IIpaBusibHBIE
MHOTOTPaHHUKW»

o1

CummMeTpus B MPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, IPAMOH, TIJIOCKOCTH.
DneMeHTbl CHMMETPUH B
UpamMuIax,
napajuiesienuneaax,
MIPaBUIIbHBIX
MHOTOTPaHHUKAX

52

Brruncnenue >nemMeHTOB
MHOTOTPaHHUKOB: p&Opa,
JMarOHaNH, yIJIbl

53

ITnomans 0OKOBOI
MOBEPXHOCTHU U TIOJTHOU
MOBEPXHOCTHU MIPSIMOU




IIPU3MBI, IUIOLIA/Ib
OCHOBaHUH, TEOpEMaA O
OOKOBOI TIOBEPXHOCTH
IIPSIMOM IPU3MBI

ITnomans 00KOBOI
HOBerHOCTI/I Hu HOBerHOCTI/I
MIPaBUJILHOM IMPaMUIbI,

>4 TeopeMa O IO OOKOBOM
ITOBEPXHOCTH YCEUEHHOM
T PAMHTBI
Pemrenue 3agad Ha

55 HaXO0XIEHHE TUIOIAncH
MTOBEPXHOCTHU

56 [Tonsitre 06 06BEME

57 O06BEM TUpaMuUIBI

58 O06bEM tupamuapl. Permenue
3azad.

59 O0BEM TMpaMUIbI.
[IpakTukym

60 OO0BEM MTPU3MBIL.

61 O6béM mpu3Mmel. [IpakTukym
KounTposbHas pabota no Teme

62 " MuororpanHuKu. O0BEMBI
MHOTOTPaHHUKOB"

63 AHaM3 KOHTPOJILHOM

paboTsl. Pemenne 3amau




64

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3alMs 3HAHUMN.
Beruucnenue paccrossHun:
MEXAY IByMSI TOUKaMHU, OT
TOYKH JI0 MPSMOM, OT TOUKHU
710 TJIOCKOCTH, MEXKIY
CKpEeIHBAIOIUMHUCS
MPSIMBIMH

65

[ToBTOpEHue, 06061IeHNE
CHUCTEeMaTU3als 3HaHHM.
[ToctpoeHune ceuenuii B
MHOTOTPaHHUKE

66

HrtoroBast KOHTpOJIbHASA
pabota

67

AHaJIN3 KOHTPOJIbHOM
pabotel. Pemenue 3amaq

68

Hrorosslit ypok

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHrtp,
paauyc, 1uaMeTp; MIomaib
MTOBEPXHOCTHU chephl

Cdepa u map: 1ieHTp,
paauyc, 1uaMeTp; MIomaib
MOBEPXHOCTHU Cepbhl.
[IpakTukym

Pemrenue 3aga4 mo TeMe «
Cdepa u map: 1ieHTp,
paauyc, TuaMeTp; TUIoIaab
MMOBEPXHOCTH CPepbi»

11

BsaumHoe pacnosoxenue
cdepbl U MIOCKOCTH;
KacaTelbHasl INIOCKOCTh K

cdepe; iomanas chepsl.

N3obpaxenue chepsl, mapa
Ha TiockocTH. CeueHust
apa

N306paxenue cepsl, mapa
Ha 1ockocTH. CeueHus




mapa. [Ipaktukym

[unueapuaeckas
MMOBEPXHOCTh, 00pasyroiue
HWIMHAPUYECKON
IMOBEPXHOCTH, OCh
HWIHHAPUYECKON
MMOBEPXHOCTH

HunuHap: OCHOBaHUA U
O0KOBast MOBEPXHOCTb,
o0Opasyromas 1 0Ch; MJIOMIA b
OOKOBOMH U MOJTHOMN
oBepxXHOCTH. [IpakTHkym

N3obpaxenne muianHapa Ha
II0CKOCTH. Pa3BépTka
HWIHH]IPA.

10

CedeHust HIIMHAPA
(TTOCKOCTHIO, TapaIICIbHON
WU TIEPICHANKYISIPHON OCH

IUAJTUHPA)

11

Konndeckast moBepXHOCTb,
oOpa3ymolire KOHU4eCKOU
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTH

12

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUYeCKOU
MOBEPXHOCTH, OCh U




BEPILINHA KOHUYECKOU
OBEpXHOCTH. [IpakTHKyMm

13

Konyc: ocHoBanue u
BeplInHa, oOpa3yromias u
0Cb; IUIOIab OOKOBOH U
ITOJTHOW MTOBEPXHOCTH

14

Konyc: ocHoBanue n
BepIlInHa, oOpa3yromias u
0Cb; IUIOIAas OOKOBOH U
MTOJTHOW ITOBEPXHOCTH.
[IpakTukym

15

VY ceu€HHBIN KOHYC:
00pa3yromue 1 BpICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

16

N3obpaxenne koHyca Ha
iockoctu. Pa3Béprka
KOHYCa.

17

KomOunanus ten BpamieHus
1 MHOTOTPaHHUKOB

18

KomOunanus ten BpamieHus
u
MHOTOTrpaHHuKOB.I IpakTKym

19

MHoOrorpaHHuK, ONUCaHHbIN
oKoJI0 chepsi;

20

Coepa, BnucanHas B




MHOTI'OI'paHHUK UJIK B TCJIO

BpalleHus

21 Kontponbehas pabora no Teme 1
“Tena BpamieHus’”

29 AHanm3 KOHTPOJIHHOH paboTHI. 1
Pemenne 3amau EI'D
[TorsTe 06 00BEME.

23 OCHOBHEBIE CBOMCTBA 1
00BEMOB TeT

24 O06bEM TTUIMHApA 1

25 OnéMm KoHYCa 1

26 O0BéM mapa u 1

27 [Tnomane chepsr 1

28 I[TomoGOHsIE TETA B 1
MIPOCTPAHCTBE.
CoOTHOIIICHUS MEXKTY

29 TJTIONIAIMUA TIOBEPXHOCTEM, 1
00BpEMaMHU ITIOJOOHBIX TEN
KontponpHas padoTa no

30 temam "Tena Bpamenus" u 1
"O0bembl Ten"

31 AHanU3 KOHTPOIBHON pPaboTHI . 1
.pemienue 3aga4 EI'D

39 BekTop Ha mI0cKkoCTH U B 1
MIPOCTPAHCTBE

33 CnoxeHue U BhIYUTaHHE 1




BEKTOPOB.

34

Cio)xeHHe U BBIYUTAHUE
BeKTOpOB.Pemenne 3anau

35

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Pasnoxenune BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuito
napajulelIenune1a

36

Pemenne 3amay, CBSI3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JNENCTBHUN C BEKTOPAMHU

37

Pemenne 3amay, CBSI3aHHBIX C
MIPUMEHEHHUEM TPABHII
JEUCTBUM C BEKTOpaMHU

38

[IpsiMmoyronpHas cuctema
KOOPAHWHAT B IPOCTPAHCTRBE.
Koopaunats! BekTopa.
[Ipocreitmume 3amauu B
KOOpPJAMHATAX

39

Pemenue 3amau.
IIpocreiimme 3anauu B
KOOpJIMHATAX.

40

YTroa Mex 1y BEKTOpaMH.
CkanspHoe Ipou3BeieHne
BEKTOPOB




41

CkansipHoe Ipou3BeieHUE
BEKTOPOB. [IpakTnkym

42

Beruucnenue yriioB Mexuy
IIPSIMBIMU U IJIOCKOCTAMH

43

Beruucnenue yriioB Mexay
MPSIMBIMU U IJIOCKOCTSMH

44

KoopannaTHO-BEKTOPHBIN
METO/1 IIPU pelIeHUN
reOMEeTPUUECKUX 3a/1a4

45

KonTpossHas pabora no
Teme "BekTopsl u
KOOpPJIMHATHI B
npocrpanctae"

46

AHanu3 KOHTPOILHOM paboOTHI.
Pemenne 3agaa EI'D

47

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
OcHoBHbIE (HUTYPBI, (PAKTHI,
TEOpEMBI Kypca
TUTAHUMETPUHU

48

[ToBTOpEHUE, 000OIICHNE 1
cUCcTeMaTH3aIlHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca
wianuMeTpun. [Ipaktukym

49

[ToBTOpEHue, 06001mIEeHNE U




CUCTEMAaTU3alMsA 3HAHUHN.
OcHoBHBIE (HUTYDPHI, PAKTHI,
TEOpEMBI Kypca
TUTAHUMETPUHU

50

[ToBTOpenue, 06o0IICHNE U
CUCTEMaTU3als 3HAHUHN.
OcHoBHbI€ (GUTYpBI, PAKTHI,
TEOPEMBI Kypca
IUTAaHUMETPUU

51

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3aIHs 3HAHWH.
3ajauu JIaHUMETPUU U
METO/IbI UX PEIICHUS

52

AMUHUCTpaTHBHAS
KOHTpOJIbHast pabora

53

AHan3 KOHTPOILHOU paOOTHI .
Pemenne 3anaa EI'D

54

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMAaTU3alMs 3HAHUH.
3ajaun MIaHUMETPUHU U
METO/IbI UX PEIICHHUS.
[IpakTukym

55

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMATHU3AIUS 3HAHHH.
OcHoBHBIE (UTYpHl, GaKTHI,
TEOPEMBI Kypca
CTepEOMETPHH.




56 Pemenne 3agau EI'D

57 Pemenne 3agau EI'D

58 Pemenne 3agau EI'D

59 Hrtorosast KOHTpoIbHAA 1
paborta

60 AHanu3 KOHTPOJIbHOM paboTHI . 1
Pemenue 3amau EI'D

61 Pemenne 3agau EI'D

62 Pemenne 3amau EI'D

63 Pemenue 3agay EI'O

64 Pemenne 3amau EI'D

65 Pemenue 3agay EI'O

66 [ToBTOpEHME, O606HICHI:IC u
CHUCTEMaTH3aIus 3HAHUH
[ToBTOpEeHUE, 0600IICHNE 1

67 CUCTEMATH3ALU 3SHAHWN. 1
[IpakTukym

68 HtoroBsiii ypok 1

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






