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[DencteuteneH: ¢ 02.08.2023 o 25.10.2024
T'ocynapcTBeHHOro 0101KE€THOTO

0011e00pa30BaTEIbHOT0 YUPeKIeHHS

cpenHeii 001meo0pa3oBaTeIbHON MKOJIBLI Ne 291
KpacHoceabckoro paiiona Cankr-Ilerep0ypra,
yTBep:kaeHHOH npuka3zom ot 30.08.2023 Ne 595-0x
(BHeceHBI 10N0THeHUsI MPpUKa3oM oT 06.12.2023 Ne 1032-ox)

Padouass nporpamMma no vueoHomy Kypcey «I'eomeTpus»
(YL1Y0JIeHHBI YPOBEHD)

MNOACHUTEJIbBHASA 3AIIMCKA

I'eometpust siBIsIeTCS OAHUM M3 0a30BBIX KypCOB Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHMs,
TaKk Kak  o0ecrne4nBaeT  BO3MOXHOCTb  W3yYEHHUs  JUCHMIUIMH  €CTECTBEHHO-HAay4yHOU
HaNpaBIEHHOCTH M TPEJAMETOB TYMAaHHTAPHOTO IMKJIA. [IOCKOJBKY JIOTHYECKOE MBIIUICHUE,
dopmupyeMoe IpU  H3y4YEHUH OOy4YAIOUIMMHUCSH HOHATHUMHBIX OCHOB TE€OMETpPHM, IIpHU
JIOKa3aTeNIbCTBE TEOPEM M MOCTPOCHUHM IICTIOYKM JIOTHUECKUX YTBEPXKACHUH TpU pELICHUU
reOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTb M OINPOBEPraTh THUIIOTE3bl HENOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 3aJad €CTECTBEHHO-HAy4YHOTO IIMKJIA, B YAaCTHOCTH (DHU3MYECKUX
3ajad.

Lenb ocBoeHus mporpaMMmbl ydeOHOro kypca «leomerpust» Ha yrniyOIEHHOM ypOBHE —
pa3BUTHE MHIMBHUIYAIbHBIX CIIOCOOHOCTEH OOydYaroUMXCsl NpPU HU3YYEHUH TE€OMETPHM, Kak
coCTaBIsIONIEH mpenMeTHON o6mactu «Maremaruka W uH(pOpMartukay dYepe3 oOecneyeHue
BO3MOXKHOCTH TPHOOPETEHHs M HCIONb30BaHUS Oosiee NIyOOKUX TIEOMETPUUECKHUX 3HAHUH U
JeUcTBUH, CHeun(UYHBIX T€OMETPHUHM, U HEOOXOAMMBIX Ui YCHEIIHOTO MNpOo¢eCCHOHAIBHOTO
00pa3oBaHMsl, CBI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTHKU.

[IpuopuTeTHBIMU 3a/lauaMH Kypca FeOMEeTpUH Ha ynIyOJIEHHOM YpPOBHE, PACHIMPSIOIIMMHU U
YCHJIMBAIOIUMH Kypc 0a30BOTO YPOBHS, SIBIISFOTCSI:

pacipeHue MpeCTaBIeHUsI O TEOMETPUN KaK 4acTH MHPOBOM KyJIbTypbl U (hopMUpOBaHUE
OCO3HAHUS B3aMMOCBSI3U TE€OMETPUH C OKPYKAIOLIIM MUPOM;

(¢opMHpOBaHUE TPEACTABIEHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYeCKUX MOJIENISAX, TIO3BOJISIONINX OIHCHIBATh M U3y4yaTh pa3HbIC SBJICHUS OKPY)KAIOIIETO
MUpa, 3HaHUE TIOHATHIHOTO anmnapara no pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuH;

(dbopMHpOBaHUE YMEHUS BIAJCTh OCHOBHBIMH TOHSATHAMH O MPOCTPAaHCTBEHHBIX (QUTYpax U
UX OCHOBHBIMM CBOMCTBaMM, 3HaHUE TeopeM, (GOpMyl M yMEHHE HUX IPUMEHATb, YMEHHUS
JIOKa3bIBaTh TEOPEMBI U HAXOIUTH HECTAHAAPTHBIE CIIOCOOBI PEeIICHHs 3a/1ay;

(dbopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTe)Kax, MOAEISIX M B pEaJbHOM MHpE
MHOTOTPAaHHHUKH U TeJla BpaIlleHUs, KOHCTPYHUPOBATh TEOMETPUIECCKIE MOJICITH;

(opMHpOBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUSI MaTeMaTHUYECKUX
TEOpHii, POPMHUPOBAHUE TOHUMAHUS POJIH AKCUOMATUKHU TIPU TIPOBEJICHUN PACCYKICHHIA;

(opMHpOBaHUE YMEHHUS BIAJAETh METOAAMHU JI0KA3aTeIbCTB U aJTOPUTMOB PEIICHUs, YMEHUS
WX TIPUMEHSTH, NMPOBOJUTH JOKA3aTEIbHBIC PACCYKACHUS B XOAE PEIICHUS CTEPEOMETPHUYECKUX
3aa4 M 3a/1a4 ¢ MPAKTUYECKUM CcoliepKaHueM, (OpMHPOBAHUE MPEACTABICHUSI O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB TMpH OOOCHOBAaHMM MATEMAaTHYECKHX YTBEPKICHHH W POIM aKCHOMAaTHKH B
MIPOBEICHUM JIeTyKTUBHBIX PacCyXKICHHIA;

pa3BUTHE W COBEPUICHCTBOBAHWE WHTEIUICKTYaJIbHBIX W TBOPYECKHMX CHOCOOHOCTEH
o0y4Jaroluxcsi, MO3HABATEIILHOW aKTMBHOCTH, HCCIEIOBATEIbCKUX YMEHHUH, KPUTHYHOCTHU
MBIIIUICHUS], UHTEpECca K N3YUCHUIO TEOMETPHH;

¢dopmupoBaHuEe (QYHKIMOHAIBHOM TI'PaMOTHOCTH, PpEJIEBAHTHOW TE€OMETPUU: yMEHUS
pacro3HaBaTh MPOSIBICHHUSI TEOMETPUIECKHUX TOHSATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX



KU3HEHHBIX CUTYAIMSIX W TPU W3yYEHUH APYTHX YYEOHBIX MPEAMETOB, IMPOSBICHUS 3aBHCUMOCTEN
Y 3aKOHOMEPHOCTEH, MOIETTUPOBAHUS PEANbHBIX CUTYAIlHi, HCCIETOBAHUS TOCTPOSHHBIX MOJIETIeH,
WHTEPIPETAINN TIOTYYCHHBIX PE3YyIIBTaTOB.

OCHOBHBIMHU cOfIEpKaTEIbHBIMU JMHUSAMU y4eOHOro Kypca «leomerpusi» B 1011 kmaccax
aBIstoTCs: «IIpsiMBIe M TIIOCKOCTH B TPOCTPAHCTBE», «MHOTOrpaHHUKN», «Tema BpamieHus»,
«BekTopsI U KOOPAMHATHI B IPOCTPAHCTBEY, «JIBI>KEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMEThb OIEPUPOBATH TOHATUSIMUIY,
pENeBaHTHBIMH T€OMETPUHM Ha YIIyOnéHHoM ypoBHe oOyuenuss B 10—11 kimaccax, OTHOCHUTCS KO
BCEM COAEp)KaTeNbHBIM JIMHUSAM Y4eOHOro Kypca, a (opMHUpOBaHHME JIOTHYECKHX YMEHHU
pacmpezensercs He TOJNBKO MO COAepKaTeIbHbIM JHHUSIM, HO U 10 TonaM oOyueHus. ComepxaHue
0o0pa3oBaHMsi, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibraTaM ocBoeHus DenepanbHOil paboueit
MIPOrPaMMBbI, paclpene€HHbIM 10 ToaM OOy4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPHHIMIHAIBFHBIM BOIPOCaM OOydYaromfecs: oO0paniajuch HEOIAHOKPATHO. IJTO
MO3BOJIIET OPTraHN30BaTh OBJIAICHUE T€OMETPUUECKUMU MOHITUSIMH M HABBIKAMHU TOCJIEI0BATEIHHO
U TOCTYTATENIbHO, C COONIOACHNWEM NPUHIUIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATH B
O0IIyI0 CHCTEMY TE€OMETPHUYECKHX TMpPEICTaBICHUN OOy4aloUIuXcs, pacuiupss WU yruyomss eé,
00pazyst MPOYHBIE MHOKECTBEHHBIE CBSI3H.

[Tepexona k U3y4eHHIO TE€OMETPHUH Ha yIITyOIEHHOM YPOBHE MO3BOJISET:

co3marh ycioBus s auddepeHmuanud  OOydeHUs, IOCTPOCHHS WHIWBUAYAIbHBIX
0o0pa3oBaTeIbHBIX MPOTrpamMM, 00ECIIEUUTh YIITyOnEHHOE M3yYeHHEe TEOMETPHH KaK COCTABIISAIOIIEH
ydebHoro npeamera «Maremarnkay,

MOJATOTOBUTH OOYYarOMIMXCsl K TMPOJODKEHUI0 W3YyYEHHs MaTreMaTUKd C y4€TOM BbIOOpa
Oyaymieit mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKAY OOMMM H MpodecCHoHATHHBIM
o0pa3oBaHHEM.

Ha nsyuenue yueOHoro kypca «['eomeTpus» Ha ynyOia€HHOM ypoBHE oTBoauTcs 204 yaca: B
10 kmacce — 102 ygaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HEACIIO).



PEAJIM3ALIUSA BOCIIMTATEJIBHOT'O TIOTEHIIUAJIA ITPOI'PAMMBbI

Hacrosimas pabouas mporpamma (opMupyercsi ¢ yueToM pabodeil mporpaMMbl BOCIUTAHUS
I'bOY COHI Ne 291 Cankrt-IletepOypra. BocnurarenbHasi coctapisitomias (KOMIIOHEHTA) JaHHOM
MpOrpaMMbl HampaBi€Ha Ha Pa3BUTUE JIMYHOCTH, CO3/[aHHUE YCIOBUU i CaMOOIPENEICHUS U
COLIMAJIM3ALMU Ha OCHOBE TPAJAMIMOHHBIX POCCHUICKUX LEHHOCTEH (PKU3HH, TOCTOMHCTBA, NPaB U
cBOOO/I YeloBeKa, MaTpUOTU3MA, TPAXKAAHCTBEHHOCTH, ciiy>keHHe OTeuecTBY U OTBETCTBEHHOCTH 32
€ro Cy/nb0Yy, BRICOKHX HPAaBCTBEHHBIX MJI€AJI0OB, KPETIKOW CEMBbH, CO3UIATENIFHOTO TPY/a, IPUOPUTETA
JTYXOBHOTO HaJl MarepHalbHbIM, T'yMaHH3Ma, MUJIOCEpAMs, CIPaBEIIMBOCTH, KOJUIEKTUBH3MA,
B3aMMOTIOMOIIM W B3aWMOYBAKCHHS, HCTOPUYECKON IMaMATH WM TPEEMCTBEHHOCTH ITOKOJICHUH,
enuHcTBa HaponoB Poccum), a Takke MNPUHATBIX B POCCHIICKOM OOIIECTBE MPaBHI W HOPM
MOBE/ICHUS B MUHTEPECAX YeJ0BeKa, CEMbHU, OOIIECTBA U TOCYAAPCTRA.

[IporpaMMa MakCHUMalbHO HCHONB3YET BOCIUTATENbHBIE BO3MOXHOCTU COJAEPIKAHUS
npeameTa (Kypca) MOCPEICTBOM TMOAOOpPa COOTBETCTBYIOIIETO COMASP)KAHUS YPOKOB, 3aJaHUM,
BCIIOMOTATENbHBIX MaTEpUajoB, MPOOJIEMHBIX CUTyauuil nans (GOopMUPOBaHUS Yy 0O0ydaromuxcs
POCCHUHCKMX  TPaIWIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX M  COIMOKYJIBTYPHBIX  LIEHHOCTEH,
POCCHIICKOTO HCTOPUYECKOTO CO3HAHMSI HA OCHOBE UCTOPUYECKOTO MPOCBEIICHHUS.

BeiOop MeTomoB, METONWK, TEXHOJOTHH OCYIIECTBISETCS C YYE€TOM BOCHHTATEIHLHOTO
BO3/ICHCTBUS HAa JTUYHOCTh B COOTBETCTBHHU C LIETISIMU M 33JjauaMy BOCIIMTaHUs M oOpazoBaHus. Ha
ypOKax Mpe1yCcMOTPEHO:
® [pUBJICYEHHWE BHHMMAHHA OOyYarOIIMUXCS K ILIEHHOCTHOMY acHeKTy H3y4yaeMoro IpeaMeTa,
SIBIIGHUN M COOBITUI, MHULIMUPOBAHUE OOCYXICHUI, BHICKA3bIBAHUI CBOET0 MHEHHS, BBIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIIEHUS K M3y9aeMbIM COOBITHSM, SIBICHUSM, JTUIIAM;
® IpUMEHEHHWE WHTEPAKTUBHBIX (GOpM pabOThl — HUHTEIIEKTYaJbHBIX, CTUMYIHPYIOIIUX
MO03HABATENbHYI0 MOTHBAIIMIO, UTPOBBIX METOIUK, TUCKYCCHI, JAOIIUX BO3MOKHOCThH MPHOOPECTH
OTIBIT BEJIEHHsSI KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIIOBOM padOThI, KOTOpask yU9UT CTPOUTH OTHOIICHHUS
Y ICMCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTUIO KPUTHUECKOTO MBIIILICHUS;

e 100yXAeHNE 00yUaroMXcs CoONI0IaTh HOPMBI IOBEACHNUS, IIPAaBUIIa OOIIEHUS CO CBEPCTHUKAMU
Y TIe1arOrHueCcKUMH pabOTHUKAMU, YCTAaHOBJICHHE U MOJAEPKKA 100pOKenaTeIbHON aTMOChephl;

e oOpraHM3anys HACTaBHHYECTBA MOTHBHPOBAHHBIX M OJPYAUPOBAHHBIX OOydYaIOIIUXCA HaJ
HEYCIEBAIOIUMH OTHOKJIACCHUKAMH, B TOM YHCJIE ¢ 0COOBIMU 00pa30BaTEIbHBIMUA NOTPEOHOCTIMH,
Jaromiero 00y4yarummMcs COUalbHO-3HAUMMBbI ONBIT COTPYAHUYECTBA U B3aUMHOW MTOMOIIIH;

® UHUIMHPOBAaHHME W  TOAJEPKKA  HUCCIEIOBATENbCKOM  JEATENBHOCTH  OOy4YaromIuxcs,
IUIAHUPOBAaHUE M BBINOJHEHHE WHIUBUAYAIbHBIX W TPYNIOBBIX IPOEKTOB BOCHHUTATEILHOU
HaIpaBJIECHHOCTH.

B pamkax peanu3anuu mporpamMMbl YUUTHIBAIOTCS MEPONPHTHSA, BKIIOYEHHBIE B IUIAH
BOCITUTATEIbHON PaObOTHI IIKOJIBI.

B I'BOY COHLI Ne 291 Cankr-IlerepOypra peanusyercss monenb «MHxeHepHbIH kiacc». B
pamMKax peanu3aluu JaHHOM Mozeau B 00pa3oBaTeNIbHOM IIpolecce 00pa30BaTEIbLHOTO
YUPEXKICHUS UCIIONIb3YeTCsl yueOHOe M yueOHO-I1abopaTopHOE 000pyIOBaHUE, TPUOOPETEHHOE HA
cpelcTBa TpaHTOB B (hopme cyOcuauii, BBIJECIEHHBIX OOpa3oBaTelbHBIM opraHu3anusiM CaHKT-
[letepOypra B coorBeTcTBUH ¢ nocTaHOBIeHUAMU [IpaBurensctBa CankT-IletepOypra Ne 438 u Ne
439 ot 29.06.2021 rona.

1. OGpa3oBarenbHblii KoMIuIeke "PoboTtoTexnuka" (podor «Omegabot BOT-V2-21-00368» x 6
mT.; HOyTOYyK «Asus UX535L» x 6 mt.; Cton TexHuueckuii ¢ 6opramu) — 1 mrT.

2. JIazepHo-TexHonorunueckuii crena Nel "Jlazepnas meramnoobpabdorka” (sazep mo metamuty «LJIT
FMark-20»; BoiTsbkka «CoBllnmum LF-300»; cuctemusiii 610k Ha 6aze IntelCore 15 + MonuTop 27°
+ KOMIUIEKT (KJIaBUATypa + MBILIb).

3. JlazepHo-texHonormdyeckuii  creHny  Ne2  "JlazepHas  oOpaboTka  HEMETALNTHYECKHMA
KOHCTPYKIIMOHHBIX MaTepuajioB" (j1azep Ui OOpabOTKM HEMETAJUIMYECKHX KOHCTPYKIIMOHHBIX
marepuaioB «Makeblocklaserbox MLP-k503-40W»; BeiTskka «CoBllmum LF-300»; cucteMHbIit
610k Ha 6a3e IntelCore 15 + MonuTop 27’ + KOMIUIEKT (KJIaBHaTypa + MBIIIB).



4. Texunonmormueckuil crteHn "TpexmepHoe MonenaupoBaHue U MakerupoBanue" (3D-npuntep,
«Designer X Pro»; cucremuslii 610k Ha 6a3e IntelCore 15 + Monutop 27’ + KOMILIEKT (KjIaBHaTypa
+ MBIILB).

5. MnrepaktuBHas nanenb Newline TT-6519RS.

6. MOV Kyocera ECOSYS M6630cidn.

7. Cuctemnslii 6510k Ha 6a3e IntelCore 15 10400; komIulekT (kJ1aBUaTypa + MbIlIb), MOHUTOP 27°.

8. Poyrep KeeneticGiant KN-2610.

B coorBerctBun ¢ mnocrtaHoBienuem IlpaButensctBa Cankt-IletepOypra Ne 455 or
27.05.2022 B 00pa3oBaTeIILHOM TMPOIECCEe HCIOIB3yeTcs ydeOHoe M ydeOHOo-TaboparopHoe
o0opynoBaHue, NPUOOPETEHHOE Ha CpeAcTBa TIpaHTOB B (opMe cyOcuauid, BbIAEICHHBIX
oOpa3zoBarenbHBIM opranm3arusm Cankr-IlerepOypra:

e xoMmiulekc «KoMmbproTepHOE MOAETMpPOBAHUE, IPOEKTUPOBAHME, KOJUIEKTMBHAs paboTra ¢
VHXCHEPHBIMU JAHHBIMU B CPEZIE BUPTYaIbHON PEAIIBHOCTHY,

e koMmIuiekc «Mopckast pOOOTOTEXHHUKA U CYJOMOACTIU3M,

e xomiuiekc «OnTuka. Pabota ¢ nazepHoit ontuxoii u 3D nzo0paxenuem»,

® UHTEPAKTUBHBIE TOCKU, MEOETb /111 MH)KEHEPHBIX KJIACCOB.

COILEPKXAHUE OBYUYEHMUSA

10 KJIACC

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsMasi, INIOCKOCTh, MPOCTpaHcTBo. [loHsaTHe 00
AKCHOMAaTHYECKOM ITIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX.

B3aumHOE pacnosiokeHHe MpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, MapallIelIbHbIE U
CKpeluBaomuecsa npsameie. [IpuzHaku ckpemuBaromuxcst npsmsix. [lapamienpHOCTs NpsAMBIX 1
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHbIE NPSMbBIE B MPOCTPAHCTBE, MAPAJIEIBHOCTh TPEX
IPSIMBIX, TAPAJIICIIBHOCTD NPSAMOM U INIOCKOCTH. [lapamienpHoe U LEHTpalbHOE IPOCKTUPOBAHUE,
n3zobpaxenne Guryp. OCHOBHBIE CBOICTBA MapajuIeIbHOTO MPOEKTUpoBaHus. M300paxenue puryp
B IApaJUICIIbHOM NPOEKLIHU. YIIBI C COHAINpPAaBICHHBIMUA CTOPOHAMH, YIOJd MEXKIY INpPSMBIMHU B
npoctpaHcTBe. IlapamienpsHOCTh IIOCKOCTEN: apajuleNbHbIe TNIOCKOCTH, CBOMCTBA MapaljIesIbHbIX
miockocrel. [Ipocreiimune npocTpaHCTBEHHBIE (DUTYPBI HAa MIOCKOCTH: TETPAdIp, Hapaelenunes,
MOCTPOCHUE CEYEHHU.

[lepneHIUKYIAPHOCTD NMPSAMON M INIOCKOCTH: NMEPHEHANKYIIIPHBIE IIPSIMBbIE B IIPOCTPAHCTBE,
IpsIMble TNApaJUIeNIbHbIE W NEPIEHIUKYISPHbIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYISPHOCTH
NpAMOM W IUIOCKOCTH, TE€OpeMa O MNpAMON NEPHNEeHIUKYIAPHON IUIOCKOCTH. OpTOroHaJbHOE
npoekTupoBaHue. [lepneHanuKyssp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHHUE
OT MpPSIMOHM J0 MJIOCKOCTH, MPOEKUUs (PUTypbl Ha IUIOCKOCTh. IlepneHanKyIsipHOCTh MIOCKOCTEM:
IIPU3HAK NEPIECHANKYISPHOCTH IBYX IIIOCKOCTEN. Teopema o TpEX nmepneHauKysapax.

VYmibl B IPOCTPAHCTBE: Yroid MEXAY NPSMOW M TUIOCKOCTBIO, IBYTPAHHBIN yIrOJ, JTUHEWUHBIN
yrojl JBYIpaHHOro yria. TpéXrpaHHbli M MHOrorpaHHele yribl. CBOHCTBa IUIOCKMX YIVIOB
MHOTorpasoro ymia. CBOMCTBAa INIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO yIVIa.

MHoOrorpaHHuKHU

Buzasl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: n-yrosnbHas npusma, npsmas u
HaKJIOHHAas PU3MBbI, OOKOBasl U IOJHAs MOBEPXHOCTh NMpu3Mbl. [lapamnenenumnen, npsMoyroybHbINA
napaJijiesienunesa U ero cpoicrBa. Kparuaiimme myTH Ha IOBEPXHOCTHM MHOIOTrpaHHHKa. Teopema
Oiinepa. [IpoctpanctBennas Teopema [Iudaropa. [lupamuna: n-yroapHas mupaMuaa, MpaBUiIbHAS U
yceu€HHasi mupamuasl. CBoiicTBa pébep U OOKOBBIX I'paHell MpaBUIBHON mupamMusl. [IpaBuiibHbIC
MHOTOTPAaHHMKH: TIPaBWJIbHAs NpU3Ma M IpaBWIbHAS NHpPaMUAA, IPaBUWIbHAs TPEYrOJIbHAS
NUpaMuia M TpPaBWIbHBIA TeTpasnp, KyO. IlpeacraBineHue o mNpaBUIBHBIX MHOTOTPAHHHUKAX:
OKTa’Ip, TOAEKAIP U UKOCAIP.

Bbruncnenue »1eMEHTOB MHOTOIpDAaHHHMKOB: pEOpa, AuaroHanu, ymibl. Ilmomanb GokoBOM
MIOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIONIAb OCHOBaHMI, TeOpemMa 0 OOKOBOM



MOBEPXHOCTH MNpsAMOM mpu3Mbl. [lnomans OGOKOBOWM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBLHOU
MUPAMHJIBI, TEOpEMa O TUIOIIAIN YCEYEHHON MTHUPaMUJIBL.

CuMMeTpusi B MNPOCTPAHCTBE. OJEMEHThl CHMMETPUU IPABWIBHBIX MHOTOI'PDAHHUKOB.
CumMeTpusi B TPaBWIBHOM MHOTOTPaHHHKE: CHMMETPHs Mapaiielienuneaa, CHUMMETpUs
MIPaBWJIbHBIX MTPU3M, CHMMETPHS NPABUILHONW MUPAMHU/IBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUTMHEapHbIe, COHANpPAaBICHHbIE M MPOTHUBOMOJIOKHO HaIpaBlIeHHBIE BEKTOpPHL. PaBeHCTBO
BEKTOpOB. JleliCcTBHUA C BEKTOpaMHU: CIIO)KEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uucio. CBoiicTBa ClOKeHHUS BEKTOpOB. CBOICTBA yMHOXKEHUS
BeKTOpa Ha uucio. [loHsaTHEe KOMIIaHapHbIE BEKTOPHI. [Ipr3HaK KOMIIJIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapannenenunena. Teopema O pa3IOXKEHHMH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekropaM. IIpsimoyronbHasi cucrema KoopAuHAT B mpocTpaHcTBe. KoopamHatsl BekTopa. CBs3b
MEXIy KOOpAWHAaTaMH BEKTOpa M KOOpAMHATAMU TOYEK. YTol MexIy Bekropamu. CkalspHoe
MIPOU3BE/IEHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust

[TonsTHs: UWIMHAPUYECKAs TOBEPXHOCThb, KOHHMYECKas TMOBEPXHOCTh, cdeprueckas
MIOBEPXHOCTb, 0Opasytoiiye nopepxuocteil. Tena BpameHus: MUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
ctepa, map. B3anmnaoe pacnonoxenue cdepbl U MIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe.
N300pakeHne Te BpalleHus Ha MI0cKoCcTH. Pa3BépTka munmuHapa u koHyca. CumMmeTpust chepsl u
mapa.

O6béM. OcHOBHbBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSAMOYIOJIBHOTO
napaisenenunena u ciueActBus u3 He€. OOBEM HpsIMOW M HAKIOHHOW MPU3MBI, IWJIMHIPA,
nupamMuibl 1 konyca. O0bEM 11apa U M1apoBOro CErMEHTA.

KomMOuHammu ten BpaiieHusi 1 MHOTOrpaHHuKoB. [Ipu3Ma, BnucaHHas B IMUIMHID, OTIHCAHHAS
okono wwinHApa. [lepeceyenne cdepbl W mapa ¢ IUIOCKocThio. Kacanme mapa u cdepsl
I0CKOCThIO. [loHATHE MHOTrOrpaHHUKa, OIMHUCAHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B
MHOTOTPaHHUK WJIU TEJIO BPALLCHMUS.

[Imomane MOBEPXHOCTH IWJIMHApA, KOHyca, miomanb chepbl u e€ dacreid. [lomobue B
npoctpancTBe.  OTHOmIeHHEe  OOBEMOB, IUIOMAACH  TOBEPXHOCTEH  MOMOOHBIX  QUryp.
[Ipeo6pazoBanue mnomoOusi, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HCHOJIb30BAaHHEM
CTEPEOMETPUYECKUX METO/IOB.

[TocTpoenue ceueHUil MHOTOIPAaHHUKOB U TeJl BPAIllEHUs: CEUEeHUs MWIMHIpA (apajuiebHO
U NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca (IapajuleJbHble OCHOBAHMIO M IIPOXOJAIIUE YEpE3
BEpIIMHY), CEYEHMs Illapa, METOIbl MOCTPOCHUS CEUEHHI: METOHI CJEeNO0B, METOA BHYTPEHHETO
IIPOEKTUPOBAHMUS, METOJ IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu Haj BEeKTOpaMu. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTOo yMHOXEHMs. [IpsiMoyronmpHass cucTeMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl Bekropa. Pasnoxenue Bektopa mo 0Oasucy. KoopauHaTHO-BEKTOPHBIA METOA MpHU
pELICHUY TeOMETPUYECKUX 3aad.

JBu:KeHMs B MPOCTPAHCTBE

JBmwxkenus npoctpancTBa. OTobOpaskenus. [[Bmwkenus u paBeHCTBO (uryp. OOmme cBoicTBa
JNBIKEHUN. BHIBI IBWKEHMI: IAapauIeNIbHBIA IIEPEHOC, LIEHTpajbHas CHUMMETPHUs, 3€pKaJbHas
CUMMETpHsI, TOBOPOT BOKPYT Ipsimoid. [IpeodpazoBanms mogodus. [Ipsmas u cdepa Ditnepa.
INJIAHUPYEMBIE PE3VYJIIBTATbI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPUS»
(YIDIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUS
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIUTAHME:

c(OPMHPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMM  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCHIMCKOro OOIIecTBa, MNPEJCTABICHHE O MAaTeMaTHUYeCKUX OCHOBAaX



(YHKITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SABICHHA, TPOIIEAYP TPaKIaHCKOTO 00mIecTBa (BBIOOPHI,
OTIPOCHI U JPYTO€), YMEHHE B3aUMOJECHCTBOBATh C COLIMATBLHBIMU MHCTUTYTaMU B COOTBETCTBUU C
ux QYHKIMSAMH U Ha3HAUYCHUEM;

2) naTpuOTH4YECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTh POCCHHMCKOW TPAXKTAHCKOW HMICHTUYHOCTH, YBaXCHHUS K IPOILIOMY M
HACTOSIIIIEMY POCCHIICKOM MaTEeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSIM POCCHICKUX
MAaT€MaTUKOB U POCCUMCKOW MAaT€MaTHY€CKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX TOCTHKEHUN B IPYTHUX
HayKax, TEXHOJOTHsIX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBECHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX I[EHHOCTEW POCCUKCKOTO Hapojaa, c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUUECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHEM JOCTIKCHUN HAyKH
U AESITENbHOCTHIO YUYEHOTO, 0CO3HAHKE JIMYHOTO BKIIaJa B MOCTPOCHUE YCTOMUNUBOTO OYyAyIIEro;

4) acTeTHYeCcKOe BOCIUTAHME:

3CTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETUKY MAaT€MAaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, PEIICHHWM, PacCyXIeHUW, BOCIPUUMYUBOCTD K MAaTEMAaTUYECKUM AacleKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHUE:

c(hOpMHUPOBAaHHOCTh YMEHUS MPUMEHSATH MaTeMaTHUECKHe 3HAHHUS B MHTEpecax 37J0POBOTO U
0e30macHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3710pOBOE MHUTAHUE,
cOaJlaHCUPOBAHHBIN PEXUM 3aHATUN U OTIBIXA, peryisipHas pusndeckas akTUBHOCTH), PU3NYECKOE
COBEPILICHCTBOBAHKE MPH 3AHITHUSIX CIIOPTHBHO-03I0POBUTEIILHON JESTEIHLHOCTHIO;

6) TpynoBoe BocniuTanme:

TOTOBHOCTh K TPYHAY, OCO3HAHHE IEHHOCTH TPYAOTIOOWs, MHTEPEC K Pa3IU4HBIM chepam
npodeccuoHanbHON NEATENbHOCTH, CBA3aHHBIM C MAaTEMaTHKON W €€ MPUIOKEHUSMHU, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOp Oymyriei mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHuecKoMy O0pa3oBaHHIO U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHHHM MPAKTUYECKUX 3a1a4
MaTeMaTU4eCKON HAIPaBICHHOCTH;

7) 3KoJIOTHYECKO€E BOCTIUTAHME:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, [OHUMAaHUE BIHUSHUSA  COLMAJIBLHO-
SKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHUE NPUPOAHOM M COLMATIBHOM Cpeabl, OCO3HaHHUE
100aIbHOTO XapaKTepa HKOJIOTHYeCcKUX MpoOieM, OpUeHTAlMsl Ha MPUMEHEHHE MaTeMaTH4eCKUX
3HAHWUW AJI PeIIeHus 3a7a4d B 00JacTH OKPYKAIOIICH Cpe/bl, TUIAHUPOBAHNE TIOCTYIIKOB U OLICHKH
HX BO3MOKHBIX TTOCTIEACTBHM ISl OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd 1 OOIIECTBEHHOW MPAKTHKH, MOHUMAHHE MaTeMaTH4ecKOi HayKu Kak cepbl deroBeuecKon
JEATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH JUISl PA3BUTHS LIMBUIN3ALIMH, OBJIAJEHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTHUYeCKOM KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTh
OCYILECTBIIATh POEKTHYIO U UCCIIEA0BATEIBCKYIO JEATEIbHOCTh HHAMBUIyaIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJBTATbBI
IHo3naBaTeqbHbIC YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jioruyeckue AeicCTBUA:

BBISIBISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE TMPU3HAKKM MAaTEMaTUYeCKUX OOBEKTOB,
MIOHSTHIA, OTHOLIEHUI MEXIy MOHSATUSAMH, (OPMYTUPOBATH OTMPEACIICHUS MOHSATHH, yCTAHABITUBATh
CYILIECTBEHHBIH MPU3HAK KiacCU(UKALUU, OCHOBAHUS AJii OOOOIICHHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATH U TPeoOpa30OBBIBATH CYXKACHUS: YTBEPAUTEIbHbIE H
OTpHIIaTeIbHbIC, CIUHUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIE;

BBISIBIISITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpEUHs B (akrax,
JAaHHBIX, HAOMIOMEHUSAX M YTBEPKACHUAX, IPEIaraTh KPUTEPUH TS BBISIBICHUS 3aKOHOMEPHOCTEH
U POTUBOPEUUI;



JieNlaTh BBIBOJBl C HCIOJb30BAaHHUEM 3aKOHOB JIOTMKH, JAECAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOUEHHH M0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTENBHO OKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKAECHUHN (IpsIMblE U OT
MIPOTUBHOTO), BEICTPAUBaTh apryMEHTAIIHIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBLIBATH
COOCTBEHHBIE CYXJACHUS U BBIBObL;

BbIOMpaTh croco0 pemieHus: y4eOHOoU 3amaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHUS,
BbIOMpATh HanboJIee MOAXOAAIIUN C YI4ETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3zoBble ucciienoBarebckme aeicTBUA:

HCIIOJIB30BaTh BOIPOCHI KaK MCCIENOBAaTEIbCKUNH HMHCTPYMEHT IO3HaHUsA, (OpMYIUpPOBAThH
BOMPOCHL, (PUKCHPYIOIIHE TMPOTUBOpEYHe, MpodiIeMy, yCTaHAaBIMBaTh HCKOMOE U JaHHOE,
(hopMHpOBaTH THUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA ~ HKCIIEPUMEHT,  MCCIEIOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOro OObEKTa, SBJIEHUS, IPOLECCA, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOATENILHO (POPMYIHPOBaTh OOOOIIEHHUS M BBIBOJBI IO pE3yIbTaraM MpPOBENEHHOTO
HaOIOICHUs, UCCIIEZIOBAaHHUs, OLIEHHWBATh JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011EeHN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKKE BBIABUTATh MIPEANOIOKEHHUSI O €T0
Pa3BUTHHU B HOBBIX YCJIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBJIATH J€(PUUUTHI MHPOpPMALMK, JaHHBIX, HEOOXOIUMBIX JI OTBETa HAa BONPOC U JUIS
peuleHus 3a/1a4u;

BbIOMpaTh  MHGOpPMAMIO W3  HMCTOYHWKOB  PA3JIMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBAaTh M  HWHTEPIPETHPOBATH HMHPOPMALMIO Pa3IUYHBIX BHAOB H  (opMm
MIpEJICTaBICHMUS;

CTPYKTYpUPOBaTh WHGOPMAIUIO, MPEACTABIATh €€ B PA3NUYHBIX (HOpMax, WILTIOCTPUPOBATH
rpaduvecky;

OLICHHUBATh HAIEXHOCTh HH(OPMALIUU IO CAMOCTOSTENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.
KoMMyHUKATHUBHbIE YHUBEPCAJIbHbIE y4eOHbIe JeilcTBUS

Oo0wmenne:

BOCIIPUHUMATh M (POPMYIMpPOBaTH CYXKACHHS B COOTBETCTBUH C YCIOBHSMHM U LEISIMHU
oOuIeHusl, SCHO, TOUHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMUCbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS TI0 XOAY PEIICHUS 3a]]aui, KOMMEHTHUPOBATh MOJNyYSHHBIA PE3YJIbTAT;

B XO/l€ OOCYXICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBbI, MPOOIEMBI,
pelraeMoi 3ajauu, BBICKA3bIBaTh HJEH, HALIEJICHHBIE HAa IMOUCK PELICHMS], CONOCTAaBISITH CBOM
CYXJCHUSA C CYXIEHUSMHU IPYyTUX YUYaCTHUKOB Juajora, OOHapy>KMBaThb pas3lindhe U CXOACTBO
MO3UIINH, B KOPPEKTHOH hopme GpopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PaKEHHUS,;

MPEACTABIISATh PE3YAbTaThl PEIICHUS 3aJadd, HKCIEPUMEHTA, HWCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBHIOMpATh (hopMar BHICTYIUICHHS C Y4ETOM 3ajad MPE3CHTAllMd U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasitTuBHbIE YyHUBepCcaJibHbIE y4eOHbIe eiicTBUS

Camoopranuzaumus:

COCTaBJIATh IUIaH, aJTOPUTM pELICHUs 3a/aud, BHIOMpPATh CHOCOO pemeHuss ¢ y4EToM
MMEIOIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI pEICHUH ¢ yu€TOM HOBOM MH(OpMAIHH.

CaMOKOHTPO/Ib, 3MOLMOHAJIbHBIN HHTE/VIEKT:

BJIaJICTh HABBIKAMH ITO3HABATEIbHOM pe(IeKCUN KaK OCO3HAHUS COBEpIIAeMbIX NEHCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTaTOB, BIAJETh CIIOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJIS
IpoLecca U pe3ysibTaTa PeleHns] MaTeMaTHIeCKOM 3a1a4H;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPU PEIICHUHM 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JAaHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIOHOCTEM;



OLIEHUBATh COOTBETCTBHE pE3yJbTara IeNN U YCIOBHUSAM, OOBSCHATh MPUYMHBI JOCTHKCHUS
WIN  HEAOCTWXKCHHsI  PE3yJabTaTOB  JESATENbHOCTH, HAXOIWUTh OWIMOKY, JaBaThb  OICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITeIbHOCTD:

MOHMMATh W HWCIOJNB30BaTh NMPEHMYIIECTBA KOMAHIHOW W WHIWBUAYAJIbHOW pabOTHI TpHU
pelieHnrd yueOHBIX 3334, MPUHUMATh IEIb COBMECTHOW JESTENbHOCTH, IJIAaHUPOBATh
OpTaHM3AIMI0 COBMECTHOW pabOTHI, pacmlpeAciaTh BHUABI padOT, IOTOBAPUBATHCS, OOCYXKIATh
MpoLecC U pe3ynbTar paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JTIOIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmMax paboThl (0OCYXIeHHsS, OOMEH MHEHHIA, «MO3TOBBIE
HITYPMBD» U UHBIE), BBIIOIHATH CBOIO YacTh paOOTHl M KOOPIAWHUPOBATH CBOM JCHCTBUS C IPYTHUMH
YJIeHAMH KOMaH/bI, OICHMBAaTh KA4eCTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPHUSM,
c(hopMyTUpOBaHHBIM yUYaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3VYJIBTATBI

K xoniy 10 kiacca obyyaronuiicss HayUnTCS:

e CBOOOIHO OINEPHPOBATH OCHOBHBIMHM MOHATHSMH CTEPEOMETPUU TMPH pPELICHUHM 337a4 U
MIPOBEICHUH MAaTEeMaTHYECKUX PACCYKICHUI,

® TPUMEHATH AKCHOMBI CTEPEOMETPHH U CIECTBUS U3 HUX MPH PEIICHUH T€OMETPUUYECKUX 3aaY;
e KJacCU(QUIMPOBATh B3aMMHOE PpACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOIHO ONIEPUPOBATH MOHATHUSAMH, CBSI3aHHBIMU C YITIAMU B IPOCTPAHCTBE: MEXKTy MPSIMBIMHU B
MIPOCTPAHCTBE, MEXKAY MPSIMON U MIIOCKOCTHIO;

e CcBOOOIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMH C MHOTOTPAHHUKAMH;

e CcBOOOMHO  pacrmo3HaBaTh OCHOBHBIE  BHUIbl ~ MHOTOTPAaHHUKOB  (Mpu3Ma, MHUpaMHa,
MPSIMOYTOJIBHBIN Mapajuiesienurie, Ky0);

e KJaccCU(pHUIMPOBATh MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS I KiIacCU(PUKAIIUY;

e CcBOOOJIHO ONEPUPOBATH NOHATUAMHU, CBI3aHHBIMH C CE4EHHEM MHOTOTPAHHUKOB TUIOCKOCTbIO;

e BBLINONHATH MapajuiebHOE, LEHTPAJIbHOE W OPTOTOHAJbHOE TNPOEKTUpOBaHUE (GUTYp Ha
TUIOCKOCTD, BBITOJIHATH N300paXkeHus: GUTyp Ha II0CKOCTH;

® CTPOUTH CEYECHHUS MHOTOTPAHHHKOB PA3JIMYHBIMH METOJAMH, BBHITIONHATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y;

® BBHIUMCIATH TUIOMIATU MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpHU3Ma, MUpPAMUAA), TEOMETPUUECKUX
TeJI C IPUMEHEHUEM (HOpMYIT;

e CBOOOIHO ONEPUPOBATH TOHSATHSIMH: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OChb U IUIOCKOCTh
CUMMETPUH, IICHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;

e CBOOOIHO ONEPUPOBATH TMOHSATHSAMM, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpIWHATaM B
MIPOCTPAHCTBE;

® BBLINOJHAITH JEHCTBUS HaJl BEKTOPAMU;

e pemarb 3aJadyd  Ha JIOKa3aTelbCTBO  MareMaTHMYECKMX OTHOLIEHHMM W HaXOXKIEHHue
Te€OMETPHUYECKUX BEIMYUH, MPUMEHSS M3BECTHBIE METOMBI MPH PELICHUH MaTeMaTH4eCKHX 3a/1ad
MOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

® TPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEUICHUN CTEPEOMETPHUUECKUX 3a/1au;

® W3BIIEKaTh, INPEOOPA3OBBIBATH M HWHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyecKkux Gurypax, nNpeAcTaBIeHHYIO Ha YepTeKaxX U pUCYHKAX;

® TPUMEHATH TMOJYYCHHbIC 3HAaHWS Ha TMpPaAKTUKE: CpPaBHUBATh M AaHAIM3UPOBATH pEabHbBIE
CUTyalluW, TPUMEHITh H3Y4YCHHBIC TIOHATHS B MPOIECCe TOMCKAa pPEHICHHS MAaTeMaTHUeCKH
chopMyIUpOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peabHbIE CUTyalldd Ha S3bIKE T'E€OMETPHUH,
WCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM T'E€OMETPUYECKHX IOHSATHH U TEOpeM,
anmapata anreOpbl, peniath NPakTHYECKHE 3a/laud, CBS3aHHbBIE C HAXOXKICHHEM TeOMEeTPHUYECKHX
BEJIMYHH;



® UMETh IMpPEICTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHA TCOMETPUH KaK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 knacca oOydaromuiicss HayquTCs:

e CBOOOIHO OINEPUPOBATh TOHATHSAMM, CBS3aHHBIMH C LWIMHIPUYECKOH, KOHMYECKOW U
c(hepryeckoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI TTOJTYUCHUS;

® ONEepUpOBaTh MOHATUAMH, CBSI3aHHBIMHU C TEJaMM BpAIIECHUS: LMJIMHAPOM, KOHYCOM, chepoit u
1apom;

® pacrio3HaBaTh Tella BpalieHus (UWIMHAD, KOHYC, cdepa W map) W OOBACHATH CIIOCOOBI
MOJIyYECHHUS TEJl BPALCHHUS;

e KJIacCU(pUIMPOBATh B3aMMHOE PACIIONIOKEHUE Cephl U TIIOCKOCTH;

® BBIYHCIATH BEJIMYMHBI 3JIE€MEHTOB MHOTOIPAaHHHKOB M TEJI BpalleHUs, 00bEMBI U IJIOLIAU
MOBEPXHOCTEW MHOTOTPAaHHUKOB M TEJI BPAILLEHUS, TEOMETPUUECKUX TEJI C IPUMEHEHUEM (HOpMYIT;

e CBOOOIHO ONEpPUPOBaTh IOHATUSAMH, CBSI3aHHBIMH C KOMOMHAIMAMU TeJd BpallleHUs |
MHOTOI'pPaHHMKOB: MHOTOI'pAaHHHMK, BIHCAaHHBIA B cdepy U ONUCaHHBIH okoino cdepsl, chepa,
BIHCAaHHAs B MHOTOTPAHHUK WMJIU TEJIO BPAICHMUS,;

® BBIYHCIATH COOTHOIIEHUS MEXAY IJIOLIAIIMU IOBEPXHOCTEH N 00bEMaMK MOJOOHBIX TEI;

e 1300paxarb H3ydaemble (DUTYpBHI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TeJl BPALLCHUS;

® U3BJIEKaTb, HWHTEPIPETUPOBATH M NPeoOpa3oBbIBaTh HHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX (PUrypax, MpeICTABICHHYIO Ha YepTexkaxX U pUCYHKaX;

e CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEpaLUU HaJl BEKTOPaMU;

® 3a7aBaTh [IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI cHUCTEME KOOPAMHAT;

e pelmarb I'eOMETPUYECKUE 3aJaud HA BBIYHMCIEHUE YIJIOB MEXAY INPSAMBIMH M IUIOCKOCTSAMH,
BBIUMCIIGHUE DPACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B I€JIOM, Ha IPHUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia IPU PELICHUHY;

e CBOOOIHO ONEpUPOBATh MOHATUSIMH, CBA3aHHBIMU C JABIDKCHHMEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA ABMKCHU;

® BBINOJHATh M300paKeHUS MHOTOIPAaHHMKOB M TeNl BpAIICHUs NpU MapalljielIbHOM IepeHoce,
LIEHTPAJbHOM CHUMMETPHUH, 3€pPKaJbHOM CHMMETPUM, IIPM IOBOPOTE BOKPYI  IpPsIMOH,
npeoOpazoBanHus OA00NS;

® CTPOUTh CEUYEHUS MHOTOIPAaHHUKOB M TEJ BpallleHUs: CEUeHUs LWIMHApa (HmapajielbHO U
NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOoHyca (TIapajuleJbHble OCHOBAaHUIO M IPOXOJSIIME Yepe3
BEpIINHY ), CEUCHHS 1I1apa;

® CIIONb30BATh METOAbl IOCTPOEHUS CEUCHUH: METOJ] CJel0B, METOX BHYTPEHHEIro
MIPOEKTUPOBAHUS, METO NTEPEHOCA CEKYLIEH MIOCKOCTH;

® JI0Ka3bIBaTh FEOMETPUUECKHUE YTBEPKACHNUS;

® [PUMEHATh T€OMETPUUYECKUE (PAKTHI VI PELICHUs CTEPEOMETPUUECKHUX 3a/1a4, IIPEANOIaratox
HECKOJIBKO 11aroB PELICHHMs, €CJI YCIOBUS IPUMEHEHNUS 3a1aHbl B IBHOM U HEABHOH (opme;

e pemarb 3aJadyd  Ha J0Ka3arelbCTBO  MAaréMaTHMYECKMX OTHOLIEHUMM W HAaXOXKIEHUE
reOMETPUUYECKUX BEINYUH;

® [PUMEHATh NIPOTPAMMHBIE CPEJCTBA U EKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEpPEOMETPUUECKHUX 3a/1ad;

® NPUMEHATH MOJTY4YCHHbIE 3HAHMS Ha IMpaKTHKE: CpaBHUBAaTh, AHAJIMW3UPOBATH M OLIEHHUBATh
peasibHble CUTyallM, NPUMEHATh U3YUYCHHbIE MOHATHS, TEOPEMBbl, CBOWCTBA B IpPOILECCE MOUCKA
pelIeHus] MaTeMaTH4ecKu c(hopMyITHPOBAaHHON MPOOIEMbl, MOJECIUPOBATh peabHbIe CUTyallud Ha
A3bIKE TEOMETPUH, MCCIIENOBaTh ITOCTPOCHHBIE MOJEIU C MCIOJIb30BAaHUEM TI'€OMETPUUYECKUX
MOHATHUI U TeopeM, anmnapara aareOpbl, pemaTh IPaKTHUYECKUE 3a/1a4H, CBSI3aHHbIE C HAXOKICHHEM
reOMETPUUYECKUX BEIUYUH;

® UMETh MpEICTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU KaK COCTaBHOM 4YacTu
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HauMeHoBaHue pa3aesioB U TeM KosimuecTBo yacos DJIEeKTPOHHBIE
u/n nporpaMMal Beero Koutpo Ilpaktuuec (UMdpoBbIe)
JIbHBIE KHe oOpa3oBareJib
padorbl  padoTHI HbI€ pecypChl
1 BBenenue B ctepeomMeTpuio 23 1
) B3aumHoe pacnonoxeHue npsMbIxX B 6 1
IIPOCTPAHCTBE
3 Hapannenvaocu MPSIMBIX U 2
IJIOCKOCTEH B MPOCTPAHCTBE
4 HepneHz[mEynﬂpHocn, MIPSIMBIX | 25
TJIOCKOCTEH B MPOCTPAHCTBE
5 VYIIibl U paccTOsIHUA 16 1
6 MHororpaHHUKH 7 1
7 Bekropsl B mpocTpaHcTBE 12
] [ToBTOpEHUe, O606HI€HI:I€ u 5 5
CUCTeMaTu3alus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
IMPOTPAMME
11 KUIACC
Ne  HammeHoBaHme Kosm4ecTBo 4acoB DJICKTPOHHBIE
n/m  pasieoB H TeM (uudposbie)
NporpamMmbl Bcero Konrpoabubie IIpakTtnyeckne 00pa3oBaTesibHbIE
padoThI padoTsbl pecypchl
1 Ananutruueckas 15 1
reoMeTpus
[ToBTrOpenue,
) o0o01eHue u 15 1
CUCTEeMaTu3alus
3HAaHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaau moBepxHOCTH 9 1
1 00BbEMBI KPYIVIBIX TEJ
6 JBr>keHus 5 1
[ToBrOpeHue,
7 0000111eHNE U 17 )
CUCTEMaTH3aLUs
3HaHUU
OBIIEE KOJIMYECTBO 102 3 0

YACOB 11O ITPOI'PAMME
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