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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O reoMeTpUUM Ha YPOBHE CpPEIHETro OO0IIero oO0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, IPEICTABIECHHBIX
B ®I'OC OOO, Ha ocHOBe (enepanbHON paboyel MporpaMMbl BOCIIUTAHUS U C
y4€TOM  KOHIIEMIIMM TpenojaBaHus y4eOHOro mpeamera «XUMHUS» B
oOpazoBaTenbHbIX opranuzanusax Poccutickoit dexepanuu, a Takxke:
— @denepanbHOro 3akoHa ot 29 npexadpst 2012 r. Ne 273-d3 «O6 oOpazoBaHuU B

Poccuiickoit @enepannmn;

— denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa CPETHETO
obirero odpazoBanus (yTB. mpukazom Muno6pHayku Poccun ot 17 mast 2012 1. No
413) (manee — ®I'OC COO);

— npuka3a Munnpocsemenus Poccun ot 12 asrycra 2022 r. Ne 732 «O BHeceHUH
U3MEHEHUU B (peiepalibHbIN roCy1apCTBEHHbIN 00pa30BaTEIbHbIN CTaHIAPT
cpelHero oomiero o0pa3oBaHus, yTBEPKAEHHBIN MprukazoM MUHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannn ot 17 mast 2012 r. Ne 413»);

— @enepanbHO 00pa30BaTENBHON MPOrPAMMBI CPEAHETO 00IIEro o0pa3oBaHus
(yTB. mpukazom Munnpocsemenust Poccun ot 18 mast 2023 r. Ne 371) (manee —
®OIT COO);

— denepanpHO pabodel mporpaMMBbI CPETHET0 001Iero 00pa3oBaHus yIeOHOTO
npeameta « Xumus» (0a30Bbii U yrayonéunelil yposan) (nanee — ®PIT COO);

— npuka3a Munnpocsemenust Poccun ot 21 despans 2024 r. Ne 119 «O BHecenuu
n3MeHeHni B mprioxkeHust Ne 1 u Ne 2 k nmpuka3zy MuHuctepcTBa IpOCBEIICHUS
Poccuiickoit @enepanuu ot 21 centsOps 2022 r. Ne 858 «O06 yTBepxkaeHUH
dbenepanbHOTO NIEpeyHs Y4eOHUKOB, TOMYIIEHHBIX K HCTIOJIb30BaHUIO TIPU
peanu3anuy UMEIOIUX TOCYIapCTBEHHYIO aKKPETUTAIINIO0 00pa30BaTeIbHbIX
MpOrpaMM Ha4aJbHOTO OOIIEr0, OCHOBHOTO OOIIIETO, CPEAHETO OOIIETO
0o0pa30BaHus OpPraHU3aIsIMU, OCYIIECTBISIONUMU 00pa30BaTEIbHYIO
JESTENHHOCTD U YCTAHOBIICHUS MPECIBHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
YIeOHHKOBY;

- YueOHoro miaHa cpeanoro oomero oopaszosanus ' OCYJJAPCTBEHHOI'O
BIO/PKETHOI'O OBIIEOBPA3OBATEJIbBHOI'O YUPEXJIEHUA «CPEIHAA
KOJA «<HEBCKASA» T'OPOACKOI'O OKPYI'A MAPUVYIIOJIby»
JIOHEILIKOM HAPOJTHOM PECITYBJIMKU Ha 2024- 2025 yueGHsIii rox (B
COOTBETCTBUH C MpukazoM Munuctepctsa npocseiieruss PO ot 18.05.2023 «O6



yTBEpXKACHUU (heepaTbHOr0 TOCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa
CpeIHero 00I1Iero 00pa3oBaHUs);

- Yerasa TOCYJJAPCTBEHHOI'O BIOXKETHOI'O
OBILEOBPA3OBATEJIBHOI'O YUPEX/JIEHUA «CPEHAA HIKOJIA
«HEBCKASI» TOPOJICKOI'O OKPYT'A MAPUYTIOJIby» JOHEITKOM
HAPOJTHOM PECITYBJIUKH (noBas penaxuus), yTB. [Tpukazom MuHHCTEpCTBA
oOpa3oBanus u Hayku Jloneuxoit Hapoanoii Peciyonuku ot 21 urons 2024 r. Ne
432.

I'comeTpust siBseTCS OMHUM K3 0a30BBIX KYPCOB Ha YpPOBHE CPEIHETrO
o01rero oOpa3oBaHusl, Tak Kak 00€CTieYMBaeT BO3ZMOXKHOCTh U3YUYEHUS JUCIUTUIAH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTApHOTO ITUKJIA.
[TockombKy  JIOTHUECKOE  MBIIIIEHUE,  (QOpMHpyeMOe TP  H3YUCHHUH
0Oy4YaroIIMMHCS TIOHATHHHBIX OCHOB T'€OMETPHH, TIPH JI0KA3aTEIbCTBE TEOPEM H
MOCTPOCHHMH IIECMTOYKH JIOTUYCCKUX YTBEPXKACHUH MPHU PEIICHHH T'€OMETPUYCCKHUX
3aJlady, YyMCHHE BBIJIBUTaThb M OINPOBEPraTrh THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI TIPY PEIICHUH 3a/1ad €CTCCTBEHHO-HAYYHOTO ITMKJIA, B YaCTHOCTH
duznueckux 3auay.

Llens ocBoeHust mporpaMMbl yueOHOTo Kypea «I'eomeTpus» Ha yriyOinEéHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs TMpu
U3YYCHHH T€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHO obnactu «MaTtemaTuka u
uHpopMaThKa»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIB30BaHUS OoJjiee TIyOOKMX TEOMETPUYECKHMX 3HAHMK | JICHCTBUM,
crienu(PpUIHBIX TEOMETPHH, U HEOOXOIUMBIX ISl YCIICITHOTO MPOdeCCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMH 3a/layaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSAIONIMMH U YCUJIUBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBISIOTCS :

pacIIfpeHre MpeACTaBICHUS 0 TEOMETPHH KaK 9acTh MUPOBOU KyIbTYpHI U
dbopMuUpOBaHNE OCO3HAHUS B3aUMOCBSI3U TEOMETPUU C OKPYKAIOIUM MUPOM;

dbopMuUpOBaHUE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BOKHEHIIINX MAaTEMaTUYECKUX MOJICTISNX, IMO3BOJSIOMIUX OINUCHIBATH W M3y4YaTh
pa3HbIe SBIICHUS OKPY>KAIOIIETO MUPA, 3HAHHUE TMOHATUIHOTO anmapara 1o pa3zaeiy
«CrtepeomeTpusi» yueOHOro Kypca reoMeTpuu;

dopMupoBaHWE  YMEHHS ~ BIAJETh  OCHOBHBIMH  TIOHATHSIMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn U ymMeHUE WX TNPUMEHSATHh, YMEHHUS [IOKa3bIBaTh TEOPEMBbl W HAXOIUTh
HECTaHJapTHBIE CTIOCOOBI PEIICHMS 3a71aY;



dbopMupoBaHuE yMEHUsI Paclo3HaBaTh HA YEPTEKaX, MOJACISIX U B PealbHOM
MHpPE MHOTOTPAHHUKH M TeJla BpAlIEHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJENH;

dbopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH AaKCHOMATUYECKOTO TMOCTPOCHUS
MaTeMaTU4YeCKUX TEOpuid, (OpPMUPOBAHHUE MOHUMAHHUS POJU AKCUOMATUKHU MPHU
IIPOBEICHUY PACCYKICHUM;

dbopMupoBaHue yMEeHUs BJIaJ€Th METOJAAMU JOKa3aTEIbCTB U aJTOPUTMOB
pelieHns, yMEHUsT UX TPUMEHATh, MPOBOAUTH JOKa3aTeIbHbIE PACCYXKICHUS B
XOJI€ pEUIEHUsI CTEPEOMETPUUECKUX 3a]1a4 U 3a/1a4 C IPAKTUUYECKUM COAEPKAaHUEM,
(dopMupoBaHUE TPEACTABICHUS O HEOOXOJMMOCTHM  JOKa3aTelbCTB  MpHU
000CHOBaHMHM MAaTEMAaTHYECKUX YTBEPKIACHUNU U POJIU aKCUOMATUKH B MPOBEJICHUN
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE M COBEPIICHCTBOBAHME HWHTEUIEKTYAJIbHBIX W  TBOPYECKHUX
crocoOHoCTe 00ydYaromuXxcs, M03HABATEILHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, MHTEpeca K U3yUYEHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW T'PaMOTHOCTH, PEJICBAHTHON T'€OMETPHH:
YMEHHUS Pacrlo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TIOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYallUSIX W MPU U3YYCHUU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJEJIMPOBAHUS PEAbHBIX CHUTyallud, HCCIEHOBAaHUSA IOCTPOCHHBIX MOJEINEH,
MHTEPIPETALUH [TOTYUYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpXKATEIbHBIMHU JTUHUSMU y4eOHOro kypca «['eomerpusi» B
10-11 xmaccax sBuswoTcs: «lIpsiMble W IUIOCKOCTH B MPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHus», «BekTopel ¥  KOOpAWHATHl B
IPOCTPAHCTBEY, «J|BUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHME «yMETh ONEPHPOBATH
HNOHSTHSIMUY», PEICBAHTHHIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHS B
10-11 xmaccax, OTHOCHUTCSA KO BCEM COJEpPKAaTEeIbHBIM JUHUSM y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHHMHA  paclpenensieTcss He  TOJNBKO  TI0
coJiep KaTeNbHBIM JIMHUSIM, HO | 110 rojaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3ynbTaTam ocBoeHusi denepanbHol pabdoueit
MpOrpaMMbl, pachnpeAca€éHHbIM MO roaamM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, TPHHIIMITHAILHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJSET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMHU MOHSITUSMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
cOOI0/IeHNEM TIPUHIINATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHUX MPEJICTABICHUN OOyYarONIUXCs, pacluupsis U yriayOssis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3YyYEHHUIO T€OMETPUH HA YIIIYOJIEHHOM YPOBHE MO3BOJISIET:



co3nath  ycnmoBus s auddepeHnmanuu  oOydeHHs, MOCTPOCHUS
WHIUBUAYAIBHBIX 00pa3oBaTEeNbHBIX MporpamMMm, O0OecneuuTh yriayOJaéHHoe
M3yYEHHE T€OMETPUH KaK COCTABIAIONIEH yueOHOro mpenaMera «MateMaTHKay;,

MOJTOTOBUTH OOYYarOMMXCS K MNPOAODKCHUIO H3YUYCHHS] MAaTEeMaTHKU C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pPa30BaAHUEM.

Ha wuzyuenue yueOHOro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiejbHble U CKpellUBaroImuecs mnpsiMble. [IpU3HaKW CKpEHMBAIOIIUXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1iockoctu. [lapannenbHoe M IEHTpalibHOE NPOEKTHPOBAHUE, HU300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEH. [Ipocreiinine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IPU3HAK I[EPHEHAUKYJSIPHOCTA IIPSAMOM M IUIOCKOCTH, TeOpemMa O NPsSMOWU
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: MPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoicTBa IUIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAaMUIA, [IpaBUJIbHAsA TPEYroibHAs IHUpPaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NPaBUIIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETpHUs IPAaBUIBHOU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasioKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: UWIMHIPUYECKAs TOBEPXHOCTh, KOHUYECKAas TOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha MiockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM Mmapa u IMIapoBOTO
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTel BekTopa. PaznoskeHue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWXKEHWI: TapaulelbHBIA TEepeHoc,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkaaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas (U3UUecKasi aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAlPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA W MaTeMaTHYeCKOW KYyJIbTYpOHW Kak CpPEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYIIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTHUBHOTO), BEICTPAUBATH apryMEHTAIIMIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;



BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarebCcKue AeHCTBHUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAaMOCTOSATENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BaHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, JaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, MPEJICTABIATh €€ B PA3IMUHBIX (popMax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBHIMU H
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBl, pelracMoil 3ajJadyd, BBICKA3bIBAaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,

10



MIPEACTABIATh PE3YNBTATHl PELICHUs 3a1a4d, KCIIEPUMEHTA, UCCIECIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIIECHUS 3a]1au, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICHCTBHI M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJbI paboOT, JOrOBapuBaThCS, OOCYXIaTh TIPOLIECC H pe3yiabTaT padoTHI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pPELICHUH 3a7a4 U MIPOBEICHUN MAaTEMATUYECKUX PACCYXKICHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3aaY;
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KIAaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OMEpPUPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIrJaMud B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTHIO;

CBOOOIHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMKIa, MPSIMOYTOJIbHBIN Napasienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieiIbHoe, [EHTpaJIbHOE u OpPTOTOHATBHOE
NPOEKTUPOBaHNE (QUTYp HA TUIOCKOCTH, BBITIOJTHATH M300pakeHUs puryp
Ha TUIOCKOCTH;

CTPOHTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha J0Ka3aTeIhCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METObI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALHUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWS HA TPAKTUKE: CPaBHUBATh U
aHAM3UPOBATH peajbHBIC CUTYallUd, MPUMEHATh W3yYEHHBIC TOHSTHS B
mpolecce TMOMCKAa peHIeHHs MaTeMaTHuecKd CchOpMyIHPOBaHHON
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyalldd Ha S3BIKE T'€OMETpPUH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudeckol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATH MOHATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PACIoyioKeHue chephl U MIOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TIIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpAIllCHMUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpallleHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBATh HMHQPOPMAIIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPMHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A MPU PEILICHUH;
CBOOOIHO ONEpUpOBaTh TOHATUSAMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
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BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
napajyieIbHOM — TEpPeHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKaIbHOU
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOTPAaHHUKOB U TEJ BPAILCHUS: CEUCHMS LUIUHIIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/I IEPEHOCA CEeKYIIEeH TIIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKrue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoaraloiiMX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

pemaTh 3ajJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTHMYECKUX OTHOIICHUM W
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3MPOBATh U OIICHUBATH PEAIbHBIC CUTYyAIlUU, IPUMEHSATh U3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTUYEeCKH  CPOPMYIMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a/layd, CBA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrEe U cucTeMaTU3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

16
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsMas,
TUIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsimasi ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepecekaronuecs MIOCKOCTH,
NepeceKaroIuecs npsiMas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC
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CICACTBUA U3 HUX

AXKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U IJIOCKOCTEH

10

N300paxkenue ceueHnil nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxenne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepecedeHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Meton ciaenoB ajs MMOCTPOCHUSA CeYeHHI
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15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CaoiicTBa nepece4eHnil psIMbIX U
IJI0CKOCTEN

16

Merton cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa epece4eHnii MpsIMbIX U
IJI0CKOCTEN

17

[TocTpoenune ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIIaroB
MMOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH W 3aITHCh IIaroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEKEH U 3aruch 11aroB
MIOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aKUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacyeThsl B ceyeHUIX HaA
BBIHOCHBIX 4yepTexax. Mcropus passurus
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IIAaHUMETPUU U CTCPCOMCTPUHU

23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHO€ pacnoiokeHue npsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpemmnBaromuxcs
npsMbIxX. [lapamiensHble TpsMble B
MIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, TPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa TaHHOMN
npssMoi. Jlemma o nepecedeHnmn
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaiebHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00pakeHune pasHbIX
(uryp B mapamuienbHON TPOSKIINH

28

LenTpanbHas npoekuus. Yrou ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy MPSIMbIMU

29

332[3‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napajisieJIbHOCTb HpHMOP'I )41
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TUIOCKOCTH B mpocTpancTse. [Ipusnak
HapaJuIeIbHOCTH NPSIMOH U MJIOCKOCTH.
CpoiicTBa napauieaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a1auy Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajuIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKuus, IPUMEHEHUE
JUI IOCTPOCHUSI CEYSHHH KyOa 1
napasienenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WIockocTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX IIOCKOCTEH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, MPOXOAsIeH
yepe3 TOUKY, He MPUHAAISKAILYI0 JTaHHOM
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX MTEPECEUCHUS
IIpU NIEPECEUECHUH JIBYX MMapaLIeIbHbBIX
IIJIOCKOCTEN TpEThen

37

CBoiicTBa mapaiesIbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
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3aKJIFOUEHHBIX MEX]y NTapajljIeIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TTapaJIIEIbHBIMU TIOCKOCTSIMU

38

[ToBTopenue: Teopema [lugaropa na
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpsIMOYTr0JIbHOTO
napaesenumnena

41

Boruncnenue aiamH oTpe3koB B KyOe U
MIPSIMOYTOJIBHOM IapajuIeIeuIe1e

42

[lepneHMKyYISIPHOCTD NPAMOU 1
mockocTH. [Ipnu3nak
NEPIECHIUKYIIIPHOCTH NPSAMOU U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwrockocTH. [Tpu3Hak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

Teopema o cyliecTBOBaHUHN U
€AMHCTBEHHOCTH TIPSIMOM, MPOXOIAIICH
Yyepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

46

IInockocTtu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

47

[leprieHAUKyISAp U HAKJIOHHASL.
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ITocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

[lepneHuKyIsip 1 HaKJIOHHASL.

48 [locTpoenue nepneHuKyisapa U3 TOUKHA Ha
MPSMYIO

49 Teopema o0 TpEX nepHeHANKYIApax
(npsimast u oOpatHast)

50 Teopema o TpEX nepneHANKyIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpenBarouuMHUCs
MIPSMBIMH
[Touck neprneHauKyISIpPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHanabHOE MPOCKTUPOBAHUE
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

55 MPaBUJILHON MUPaMUIbI C TIOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH
CummeTpus B IpOCTPAHCTBE

56 OTHOCHUTEIBHO MIockocTu. [lnockoctu
CUMMETpHUIl B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHnKyJIIpHOCTH MPSMON 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOIPAaHHUKU. Pacyér

paCCTOSIHI/Iﬁ OT TOYKH OO ITINIOCKOCTH
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59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObI ONyCTHTh NEPIIECHANKYIISPHIL:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapaieabHOU IPSIMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsnas pabota "B3aumHoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie METObI BBIYHMCIICHUA
yriia MCXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPAHHOIO yria

67

[lepnennukynsapusie miaockoctu. CBOCTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHMKyJIIpHOCTH
IIJIOCKOCTEN; TEOpEMa O MPAMOU
IIepeCceyYeHUs ABYX IIIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEN MII0OCKOCTH

69

[IpsiMoyrobHbIN Napajuienenumnen; Kyo;
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HU3MEPEHUS, CBOMCTBA IIPSAMOYIOJIBHOTO
napajuielenunena

70

Teopema 0 AuaroHanu NpAMOYrojabHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 Hee

71

CrepeoMeTprieCcKue U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpEITUBAIOIIUECS TPSIMbIE,
napajuieTbHbIe TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPENTUBAIOIINXCS MTPSMBIX, PACCTOSTHUE
MEXTy CKPEIUBAIOITUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosinue oT TOUKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILUBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTiia

77

DnemMeHTHI chepuuecKoil reOMEeTPHH:
reo/Ie3nYeCcKre JMHUU Ha 3eMiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
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U €ro dJieMeHTh"

IInpamua. Bunel nupamun. [IpaBunpHas

80 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMot mapaimenenunen, 1
MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHbIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponsHas pabora "MHororpaHHUKH" 1

86 [lonsiTne BexTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapasnienenunena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
IUIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3anauu ¢ BEKTOpaMu

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu
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96 [IpocTeiimue 3aaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1
98 O0600menne u cucTeMaTru3aus 3HaHUN 1
99 O0600meHne 1 cucTeMaTru3aus 3HaHUN 1
100 Wrorosas koHTposibHas paboTa 1
101 Hrorosas koHTpoJsbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTH3alns 3HaHU N 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHuE TeMBI "YpaBHEHNE TPSAMO, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOTOTpPaHHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
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@opmyita pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPAMHATAX

13 Haxosxenue paccTosiHuM OT TOYKHU 70
IUIOCKOCTHU B KyOe

14 Haxosxnenue paccTosiHui OT TOYKHU JI0
IJIOCKOCTH B MIPABUILHOU TUPAMH/IE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeyeHMsI MHOTOTPAHHHUKOB: CTaHAAPTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS IPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPSIMbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPSMBIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHblie NPSMBbIE U TIOCKOCTH:

21 YTIIBI MEXTY CKPEIIMBAIOITAMHUCS
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKynsApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMaA O TpeX

NEpNCHAUKYJIApax
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24

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: mionaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JISI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEHMe: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTIAIeH, COOOpaKEHUS TI0100MsI

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI TT0100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJIBHOTO
napasiesnenumnena
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HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesenumeaa

35 O0BEM PSAMOY TIPU3MEI

36 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBsI3aHHBIC C
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEJ ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0sEM
MTUPAMUTBI

40 ®dopmyna 00bEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

41 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeoMeTpUYeCKUE 3a/1a4H, CBA3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBI3aHHbIE ¢ 00BEMOM MUPAMUJIBI
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[Tpumenenne 00bEMOB. Beruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 HMunuuap. [psamoit KpyroBoi HUIUHAD.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOM nmoBepxHOocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
MIOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MMOCTPOCHUEM CEYCHHI LIUIMH]IPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

MUJIIMHAPOM
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58

HpI/IK.HaI[HBIe 3aga44, CBA3aHHBIC C
OUJIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

61

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [Tnomanp cheps u e€
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
moao0ust

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

69

3amaun 1o Teme "Tena 1 MOBEPXHOCTH
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BpaiieHus"

70

3anauu 1o Teme "Tesa U NOBEPXHOCTH
BpaiieHus"

71

KonTtponenas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6bém mmumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHYyCa

74

ITmomamm OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprvecKue 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUIUHPA,
KOHYCa

76

[Ipuknagaeie 3agaun mo Teme "OO0BEMBI U
IJION[a Iy MMOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
ionaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMU
ITOTIOOHBIX T
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79

[TonoGHBIE TeNia B TPOCTPAHCTBE.
N3menenne 06bEMa pu 1o 100UH.
CrepeomeTpHueCcKHe 3a/1auu, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIKCHU I

82

Bubl n1BukeHMiA: TapauieIbHbII
MEPEHOC, LIECHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06maromee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpocTpaHcTae”

87

Ob6o6maromniee noBroperue 11 noHsATui u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIUs 3HAHUI:
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"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromiee moropenue 11 nmoHsTuit u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBroperne 11 moHsTHi U
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMaTH3alUs 3HAHUM:
"[Tmomaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

HroroBas koHTposbHas paboTa

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001IEeHNE U
cucTeMaTH3allHsl 3HAHUI

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
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HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HAYyKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
98 HAayKU U €€ poiib B Pa3BUTUU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBuTHS CTEPEOMETPHUH KaK
99 HAYKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. 10 xnacc JI.C. Artanacsu, B.®. byry3os, C.b. Kangomues, O.I'. [lo3nsik,
JI.C. Kucenesa. ['eomerpus (0a30Bblii 1 yriayOneHHbIH ypoBeHs). 10-11
kiaccel. Yueonuk. Mocksa. «lIpocsenienue.

2. B.I'. 3uB. lunaktrdeckue Matepuaisl o reometpun s 10 kiacca.

Mockga. «IIpocsemenner. 11 knace JI.C. Atanacsin, B.®. byry3os, C.b.

Kanomres, O.1". ITo3usxk, JI.C. Kucenesa. ['eomeTpus (6a30BbIit
yrayosieHHbId ypoBeHb). 10-11 kmaccpl. YueOHuk. Mockaa.
«IIpocBernieHue.

3. b.I'. 3uB. JIugaktrueckue MaTepuaisl mo reometpuu aist 11 kimacca.

Mockaa. «IIpocsenienuey.

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA
1. E.M. PabunoBuu. 3a1auu ¥ yIpakKHEHHs Ha TOTOBBIX yepTexax. 10 — 11
kiaccol. ['eomerpusi. Mocksa. «Miekcay.
2. A.IL Epmoga, B.B. 'ono6opoasko. CamocTosITeNbHBIE U KOHTPOJIbHBIC
pabotel. ['eomerpus 10 — 11. Mocksa. «nekcay.
3. A.IL Epmoa, B.B. I'ono6oponbko. Y cTHBIE IPOBEPOUYHBIE U 3aUETHHIC

paboTsl 1o reomeTpun s 10-11 kimacca. Mocksa. «Mimekcay.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. CucreMa OLEHKHU JOCTHXKCHUH IJIAHUPYEMBIX MPEIMETHBIX PE3YIbTATOB
OCBOEHUS y4eOHOro mpeamera «MaTeMaTuka: MeTOJuUeCKUe
pexomenaaruu / [JI. O. Pocnosa, E. E. Anekceena, E. B. byuko]; Ilox
penakuuent JI. O. Pocnosoii. — M. : ®I'bHY «MHcTuTyT cTpaTerun
pa3BuTHs oOpasoBanus», 2023» (https://edsoo.ru/mrmatematika/2/ ). B nem
OTHCaHbl OCHOBHBIE OCOOEHHOCTH TIJIAHUPYEMBIX Pe3yJIbTaTOB O0YUESHUS 110
MaTeMaTHKe, ITallbl, BUIbI U ()OPMBI OLIEHUBAHUS C YIETOM crieluuKu
0o0y4eHHUs MaTeMaTHUKe.

2. Maremaruka (yrinyOneHHbIN ypoBeHb). Peanuzanus tpedoBanuit ®I'OC
cpenHero oo1ero oopazoBaHus : MeToiuYecKoe nocodue g yuurens / [J1.
O. Pocinosa, E. E. Anekceesa, E. B. bynko]; noxa pea. JI. O. Pocnooii. — M.:
OI'BHY «MHcTUTyT cTpateruu pa3BuTusi 00pasoBanus», 2023 — pexum
nocryma: https://edsoo.ru/mr-matematika/

3. CmemanHoe 00y4yeHue B yCIOBUAX IU(GPOBOM TpaHChHOpMaIIH
obOpazoBanus (s yueOHbIX peaMeToB «MaTteMatukay, « THbopMaTHKa):
meroaudeckue pekomenaainuu / Podept U. B., llluxnaduesa T. 1., Ko3nos
O. A. u ap. ; mox pen. T. L. Illuxnabuesoit. M.: ®I'BHY «MuHCcTHTYT
cTpaterun pa3Butus oopazopanus PAOy, 2022. 43 c. — pexxum
nocryna: sSmeshannoe-obuchenie-v-usloviyah-czifrovojtransformaczii-
obrazovaniya-dlya-uchebnyh-predmetov-matematika-
informatikametodicheskie-rekomendaczii.pdf (edsoo.ru);

4. bank 3ajanuit 1o GOPMHUPOBAHUIO U PA3BUTHIO MAaTEMAaTHICCKON

rpamotHOocTH MCPO PAO http://skiv.instrao.ru/bank-

zadaniy/matematicheskaya-gramotnost/;

bank 3ananuii PO https://fg.resh.edu.ru/;

6. KoncynpTammoHHas IioIiaaka mo nmpooiaeMe GopMUpOBaAHUS
MaTeMaTH4ecKoil TpaMOTHOCTH B CeTeBOM COOOIIECTBE yUuTENe
MaTeMaTuku 1 nHpopMatuku https://vk.com/im?sel=c18

7. Pazgen «MartemaTuueckas rpaMoTHOCTh» Ha caiite 'BY JIT10
YUPO https://ipk74.ru/virtualcab/func-gram/mat-gram/.

OT160p 1M pPOBBIX 00PA30BATEIBHBIX PECYPCOB U MUQPPOBHIX MIIATHOPM s

peanuzanuu paboyei mporpaMmMbl [0 MaTeMaTHUKE MPOU3BOAUTCS MEJAroroM

caMocTosTeNbHO ¢ ucnonb3zoBanueM OI'NC «Mos mkona»

(https://lesson.edu.ru/catalog) Ha ocHOBe TpeOOBaHMIi: MaTEpPHAI JTOJDKEH UMETh

cratyc «CoorBeTcTBYeT 00HOBIEHHOMY PI'OC» n «BritoueH B DenepanbHblil

nepeueHr S0Py

JInst pocTrkeHus 1enei 00yueHus MaTeMaTUKE Ha yriyOJIEHHOM YPOBHE MOKHO

PEKOMEHI0BaTh UCIIOIB30BaTh B paboTe «BupTyalibHble MpakTUYECKHe padOThl Ha

yIi1yOJICHHOM YPOBHE cpe/lHero oliero oopazoBanusi» Ha caiite «Enunoe

o1
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https://edsoo.ru/mrmatematika/2/
https://edsoo.ru/mr-matematika/
https://edsoo.ru/wp-content/uploads/2023/08/smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-dlya-uchebnyh-predmetov-matematika-informatika-metodicheskie-rekomendaczii.pdf
https://edsoo.ru/wp-content/uploads/2023/08/smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-dlya-uchebnyh-predmetov-matematika-informatika-metodicheskie-rekomendaczii.pdf
https://edsoo.ru/wp-content/uploads/2023/08/smeshannoe-obuchenie-v-usloviyah-czifrovoj-transformaczii-obrazovaniya-dlya-uchebnyh-predmetov-matematika-informatika-metodicheskie-rekomendaczii.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://fg.resh.edu.ru/
https://vk.com/im?sel=c18
https://ipk74.ru/virtualcab/func-gram/mat-gram/
https://lesson.edu.ru/catalog

cojiepkanue oduiero oopazopanus» (MHTepakTHBHBIE BUPTYaTbHBIC
J1a00paTOPHBIE U MIPAKTUYECKHE padOThI HA YIIYOJIEHHOM YPOBHE OCHOBHOIO

obriero oopaszosanus (edsoo0.ru).
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https://content.edsoo.ru/lab/subject/7/
https://content.edsoo.ru/lab/subject/7/
https://content.edsoo.ru/lab/subject/7/
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