Conep:xanue:

1. [Tnanupyemble peMEeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOT 0 IpeiMeTa.
2. ConeprxaHue yueOHOTO MpenMeTa.
3. TemaTHyeckoe IaHMPOBAHKE C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOAMMBIX

Ha OCBOCHHE KaXXJOM TEMBI.
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Pabouas nporpamMma COCTaBJICHA Ha OCHOBC

®enepanbHoro 3akona "O6 obpazosanuu B Poccuiickoit deneparuu” ot 29.12.2012 N273-03
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpeIHEero oOIIero
oOpa3zoBanus, yTBepkaeH llpukazom MunucrepctBa obpa3zoBanus u Hayku PO Ne 413
or 17.05.2012 (B akTyaJbHOH peNaKLMH) U C yIETOM NPUMEPHON OCHOBHOM
00pa3oBaTeNbHON POTrPaMMBbI CPETHETO 00Ier0 00pa30BaHMUSL.

[Tpukaza MunucrepctBa oopazoBanus u Hayku P® ot 17 nekadbps 2010 r. N 1897 "O6
yTBEpKACHUH (DeIepabHOrO rocyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO
o0miero o0pa3oBanus" (¢ U3SMEHEHUSIMHU U JIOTIOJTHEHUSIMHU )

[Mucema Muno6puayku PO ot 28.10.2015 Ne08-1786 «O pabounx mporpaMMax y4eOHBIX IPEAMETOBY.
[Mucema ot 05.04.2016 Ne316-01-100-1183/16-0-0 MunuctepcTBa o6pa3zoBanus Huxkeropoackoit
obmactu «O HaIpaBiIeHIH HHPOPMAITMOHHBIX MaTepHajIoB 0 pa3paboTke pabovmx MporpaMM yIeOHBIX
NIPEIMETOB, KypCOB, JUCLUILINH.

[Iporpammsl 0611e00pa3oBaTeNbHBIX YUpeKACHUH. o penakuuei . bypmucrposa. M:
[Ipocsemenue, 2017.

[IpumepHas nporpamma o01ie00pa3oBaTeIbHbIX YUpexaeHu. Anredpa 1 Hayana
MareMatnueckoro ananuza. 10-11 kmacey, k yaeoHomy koMruiekcy juist 10-11 kimaccoB (aBTOpbI
[I.A. Amumos, IO.M. Konsarun, M.B. TkaueBa u np.) cocraButenb T.A. BypmucrpoBa —
M: IIpocsemienue, 2017 r.

Peanuzanust paboueil mporpaMMbl OCYIIECTBIISIETCS C MCIOJIB30BAHHEM Y4eOHO-METOIUYECKOrO
KOMILJIEKCa!

Atanacsa JI. C., ByryzoB B. ®@., Kagomnes C. b. u ap. I'eomerpus. 10—11

KJaccbl. ba3oBelii 1 yrimyOIeHHBIH YPOBHHU.

[Inanupyembie pe3yabTaThl

I[a}maﬂ nmporpamMmma CHOCOGCTByeT AOCTUKEHUIO TUYHOCTHBIX PE3yJ/ibTaTOB:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLLIECTBEHHOM MPAKTUKU

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEIbHOCTH;

TOTOBHOCTb M CIHOCOOHOCTh BECTH JHAJOr C JPYTMMHU JIFOJABMH, JOCTHUTaTh B HEM
B3aWMOIIOHMMAaHUS, HAXOAUTH OOIIUE IIeTH U COTPYAHNYATD JJISl KX JTIOCTHIKCHUS;

HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMHM, JCTHMH MIIAJIIIETO BO3pPAacTa, B3POCIBIMH B
o0pa30BaTeNbHOM, 00LIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIE10BATENbCKON, IPOEKTHOM U APYTUX
BUJIaX JICATCILHOCTH;

HpPaBCTBEHHOE CO3HAHHE U TIOBEJICHNE Ha OCHOBE YCBOCHUS OOIIEUETIOBEYECKUX IEHHOCTEH;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMO00OPa30BaHUI0, HAa TIPOTHIKCHUN
BCE JKM3HU; CO3HATEIHbHOE OTHOUICHWE K HENPEPhIBHOMY OOpPa30BaHHIO KaK YCIOBHUIO
YCIIENTHOM MPOo(heCcCHOHAIBHOW U 0OIECTBEHHOM JCSITEIbHOCTH;

OCO3HAaHHBIM BBIOOp Oyaymied npodeccuu W BO3MOXKHOCTEH pealn3alii COOCTBEHHBIX
KU3HCHHBIX IUIAHOB; OTHOIICHHWE K MPO(EeCCHOHANIBHOW ACATEIBHOCTH KaK BO3MOXHOCTH
y4acTHs B PEUICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJApCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npo0em;

c(OPMHPOBAHHOCTHU TPEICTABICHUI 00 OCHOBHBIX dTalax MCTOPHHA MaTEMAaTHYECKON HAYKH,
COBPEMEHHBIX TCHICHIUAX €€ pa3BUTHUS U IPUMCHCHHSI.

IIporpamma Hane/ieHa Ha JOCTHKeHUE MeTANPeIMeTHBIX Pe3y/1bTaTOB:

YMCHHUEC CAMOCTOATCIBHO ONPCACTIATD LUCIIN ACATCIbHOCTH U COCTABJIATH IJIAHBI ACATCIBHOCTU,
CaMOCTOATCIIBHO  OCYHICCTBJIATb, KOHTPOJUPOBATE W  KOPPCKTUPOBATL  ACATCIBHOCTD,
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HCIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTHKEHUS MOCTABICHHBIX LIEJIEW U peanu3aluu
MJIAHOB JCSTEIBHOCTH; BHIOUPATh YCIICIIHBIE CTPATETUHU B PA3ITUYHBIX CUTYAIIHSIX;

"  yMEHHE MPOAYKTHBHO OOIMIATHCS U B3aUMOJICHCTBOBATH B MTPOIIECCE COBMECTHOM ACSITETLHOCTH,
YYHUTHIBATh MO3UIUH JAPYTHX YUACTHUKOB JCITEIBHOCTH, 3P (HEKTUBHO pa3peniaTh KOHPIUKTHI;

" BIAJCHHEC HAaBBIKAMHU  [IO3HABATEIHHOW, y4eOHO-HUCCIENOBATEIILCKOW U MPOEKTHOU
NEeATeTbHOCTH, HaBBIKAMHM  pa3pelieHus: MpoOJjeM; CIMOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIIbHOMY ITOMCKY METOA0B PELIEHUS NPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3InYHbIX
METOJIOB ITO3HAHMS,

" TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOSATENbHOW  HH(OPMAIIMOHHO-TIO3HABATEIHLHON
JeATEeTLHOCTH, YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMAIIUU, KPUTHIECKH
OIICHUBATh U UHTEPIIPETHPOBATH HH(DOPMAIIHIO, TTOTYIAEMYIO U3 PA3THYHBIX UICTOYHHKOB;

®  YMEHHE HCIIOJIH30BaTh CPEJICTBAa MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (1anee
- UKT) B pelieHuHd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTAaHU3ALMOHHBIX 3a/1a4

®  BJAJICHUE S3bIKOBBIMH CPEICTBAMM - YMEHHE SCHO, JJOTMYHO W TOYHO H3JIaraTh CBOIO TOYKY
3pEHUS, UCIIOJIb30BATh A/ICKBATHBIE SI3BIKOBBIE CPEICTBA;

= BJIQJICHHE HABBIKAMHU MO3HABATEIBHON PEeQICKCHU KaK OCO3HAHMSI COBEPIIACMBIX JACHCTBUN U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMI, TPAHMI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX TTO3HABATEIBbHBIX 33/1a4 U CPEJICTB UX JTOCTHXKCHUS.

® YMEHHE IUIAHUPOBATh M OLEHUBATh PE3YJIbTAaThl JESITEIBHOCTH, COOTHOCHTH HX C
MOCTABJICHHBIMH IESIMU U JKM3HEHHBIM ONBITOM, ITyOJIMYHO MPEACTABIATh €€ pe3ybTaThl, B
TOM YHUCJIE C UCTIOIB30BAHUEM CPEACTB HH(DPOPMAIIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA.

IIpeaMeTHbBIE pe3ybTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI:

= J3ydenue npeameTHON obsactu "MareMarnka: alreOpa U Hadaja MaTeMaTHYECKOTO aHaJn3a,
reoMeTpust " TOJDKHO 00€CTICUUTh:

=  cOpMHUPOBAHHOCTH MPEACTABICHUN O MaTEeMAaTHKE KaK YaCTH MHUPOBOU KYJIBTYPHl U O MECTE
MaTeMaTHUK{ B COBPEMEHHOM ITUBIIIM3AINH, O CIIOCO0aX OMMCAHUs HA MATEMAaTUYECKOM SI3bIKE
SBJICHUM pEaJbHOTO MUPAa;

* c(hOpMHPOBAHHOCTh TPEJCTABICHUIA O MaTEMAaTHUYECKUX TOHATHUAX KaK O BaKHEHIIMX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIOMINX OMUCHIBATh M U3y4aTh *

BoinyckHuk Hayuntes (1-i ypoBeHb IUTAHUPYEMBIX PE3YJIHTATOB)

I'eomerpus

OmnepupoBath Ha 0a30BOM YpOBHE MOHATHAMH: TOYKA, MpsMas, IUIOCKOCTh B MPOCTPAHCTBE,
NapajuieIbHOCTh ¥ MEPIECHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEHH;

pacrmo3HaBaTh ~ OCHOBHBIE€ BH/Jbl MHOTOTPAaHHHUKOB  (IIpH3Ma, MHUpPaMUaa, OPSIMOYTOJIBbHBIH
napajuienenumnesn, Kyo);

n300pakaTh U3y4aeMblie QUTYPBI OT PYKH U C TPUMEHECHHEM TPOCTHIX Y€PTEKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX (DUTYD: BUI CBEPXY, COOKY,
CHH3Y,;

U3BJICKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTYypax, MPEICTABICHHYIO Ha
YepTeKax U PUCYHKAX;

MPUMEHSTH TeopeMy [Tudaropa npu BEIUKUCICHUH 3JIEMEHTOB CTEPEOMETPUICCKHUX (PUTY;

HAXOAUTh 00BEMBI H TUTOIIAIN TIOBEPXHOCTEH MPOCTEHIIINX MHOTOIPAHHUKOB C IPUMEHEHHEM (POpMYIT;

pacro3HaBaTh OCHOBHBIC BUJIbI TEJN BpalleHus (KOHYC, IWIMHAP, cdepa u map);

HAXOJUTh OOBEMBI W ILIOMIAJM TOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHHUKOB M TEJI BPAIICHHS C
MpUMEHEHHEM (HOPMYIL.

B noBceaHeBHOM KM3HM U IPH N3Y4YEeHUH APYTUX NPeJIMETOB:
COOTHOCHUTb a0CTPAKTHBIE T€OMETPUUECKHE MOHATHUSA U (DAKThI C pealbHBIMU KU3HEHHBIMH 00bEKTaMHU
U CUTYallUsIMU;



WCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTyp AJS pEIIeHUs] TUIOBBIX 3ajad
MIPaKTUYECKOIO COAECPIKAHNS;

COOTHOCHTB IUIOIIAA TOBEPXHOCTEH TeI 0OIMHAKOBON (POPMBI Pa3IMYHOTO Pa3Mepa;

COOTHOCUTH 00BEMBI COCYZIOB OAMHAKOBOM (hOPMBI pa3IUYHOTO pa3Mepa;

OLIEHUBATh (OPMY IIPABUIBHOTO MHOT'OI'PAaHHHKA TOCJIE CITUIIOB, CPE30B U T.I1. (ONPENeNATh KOJTUYECTBO
BEpILUH, peOep U IpaHeil MOTyYeHHBIX MHOTOIPAaHHUKOB)

BeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

- OmnepupoBatb Ha 6a30BOM YpPOBHE MOHATHEM JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE;
-BJIaJIETh OHATUSAMU BEKTOPHI U UX KOOPAUHATHI,

-YMETb BBINOJIHATH ONIEPALUN HaJl BEKTOpaMU;

-HICI0JIb30BaTh CKAJIIIPHOE MTPOU3BEICHNE BEKTOPOB MIPU PELICHUH 3a/1a4;

- IPUMEHATH YPABHEHUE MJIOCKOCTH, (OPMYITY PACCTOSHHS MEXTy TOUKaMH,

-ypaBHEHHE c(ephl TP pEIICHUH 3a/a4;

-IIPUMEHATH BEKTOPbl U METOJl KOOPAMHAT B IPOCTPAHCTBE IIPH PEILICHUN 3a/]aY;
-HaXOJAUTh KOOPAMHATHI BEPUIMH Ky0a U MPSMOYTOJIbHOTO MapaljiesieuIeaa;

-HaXOJUTb CYMMY BEKTOPOB U IIPOU3BEJEHUE BEKTOPA HA YUCIIO.

Hcropud ¥ MeTOAbI MATEMATHKH

— OnwuceBaTh OTIENBHBIE BBIJAIOLINECS PE3YJIbTAThL, IOJIyYEHHBIE B XO/I€ Pa3BUTUSA MAaTEMAaTUKH KaK
HayKH;

— 3HaATh IPUMEPBl MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOU
HUCTOpPHUEH;

— IIOHUMAaThb POJIb MaTEMAaTUKH B pa3BuTuU Poccun

— IPUMEHATH U3BECTHBIE METO/IbI IPU PEIICHUM CTAHIAPTHBIX MAaTEMATHUECKUX 3a/1a4;

— 3aMedaTb M XapakTepu30BaTb  MAaTeMATHYECKHE  3aKOHOMEPHOCTH B OKpyXKaromen
JEHCTBUTEIIBHOCTH;

— IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpUpoOae, B TOM YHCIIE
XapaKTEepPU3YIOIINX KPaCOTy U COBEPIICHCTBO OKPYKAIOIIETO MUpPa U MPOU3BEICHHIN HCKYCCTBA

BbINYyCKHHK MOJYYHT BO3MOKHOCTH HAYYHThCsSl (2 — YpOBEHb IUIAHUPYEMBIX Pe3yJIbTaTOB IS

Pa3BUTHSI MBILIUICHUS )

I'eomerpus

OnepupoBaTh MNOHATHAMH: TO4YKA, MpsAMas, IUIOCKOCTb B IPOCTPAHCTBE, MApaUIENbHOCTh U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

MIPUMEHSTH JJIs1 PELIeHHUs 3a/1a4 reoMeTprudeckrue (pakThl, €cau YCIOBUS NPUMEHEHHUS 3a/1aHbl B SIBHOM
dopme;

pelaTh 3a/1a4i Ha HaX0XKJIEHHE TeOMETPUUECKUX BEJIMYUH 110 00pa3iam UK aJropuTMaM;

Jenath (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHUCIE PUCOBATh BH]I
CBEpXY, COOKY, CTPOUTH CEYEHUsI MHOTOI'PaHHUKOB;

W3BJIEKaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HMH(OpPMAIMIO O TE€OMETPUYECKHX (Qurypax,
IIPEJICTABICHHYIO HA YEPTEkKAX;

MPUMEHSTh TeOMeTpruUecKre (PaKkThl AJs pelIeHus 3a7a4, B TOM YHUCIIE MPEAIoJIaraloiiux HECKOJIbKO
11aroB peUICHMUS];

OIMCBIBATh B3aUMHOE PACIOI0KEHUE NMPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

(opMyIHpOBaTH CBOWCTBA U PU3HAKU DUTYD;

JI0Ka3bIBaTh FT€OMETPUYECKHUE YTBEPKICHNUS;

BIAJeTh CTAaHJAPTHOW KiaccH(UKalued MPOCTPAHCTBEHHBIX GuUryp (MUpaMuabl, MPU3MBL,
napajuieJICUIeb);

HAXOJUTh 0OBbEMBI U IUIOLIA/IU TTOBEPXHOCTEH reOMETPUUECKUX TN ¢ IPUMEHEHUEM (POpMYIT;

BBIUUCIIATh PACCTOSHUS U YTJIbI B IPOCTPAHCTBE.
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B noBceqHeBHOM KU3HU M NIPU U3YyYECHUHM JAPYIrUX MpPeIMeTOB:
HCIIOJIb30BaTh CBOMCTBA T'€OMETPUUYECKUX (GUTYp IJIs PELIeHUs 3aJad MPaKTUYECKOro XapakTepa U
3aja4 U3 Ipyrux obiacTeil 3SHaHUU

BeKTOpbI M KOOPAHHATHI B IPOCTPAHCTBE

— OnepupoBaTh MOHATHUSAMH JCKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YroJI MEXKIY BEKTOPaMH, CKAJIIPHOC MPOU3BEIACHUE
BEKTOPOB, KOJJIHHEAPHBIC BEKTOPHI,

— HaxOIWTh PACCTOSIHHE MEKY IBYMsI TOYKAMH, CyMMY BEKTOPOB M IPOU3BEICHHE BEKTOPA Ha YKCJIO,
yrojll MEXJIy BEKTOpaMH, CKaJspHOE TPOU3BEICHHE, pACKJIabIBaTh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

— 3aJaBaTh IJIOCKOCTh YPAaBHCHHUEM B IEKAPTOBOM CHCTEME KOOPIMHAT;

— pelaTh NPOCTEHIINE 3aja4l BBEACHUEM BEKTOPHOTO Oasuca
HcTopus 1 MeTOAbI MATEMATHKH

— HpeHCTaBHﬂTB BKJIaJ BBIAAIOIINXCSA MAaTEMATHKOB B paSBI/ITI/Ie MAaTEMAaTUKN WU HWHBIX HaquBIX
o0JacTeii;

— IOHHMMAaTh POJIb MATEMATHKH B pa3BUTHU Poccuu

— Hcnonp3oBaTh OCHOBHBIE METOJIbI JIOKA3aTENILCTBA, MPOBOAMUTH JOKA3aTEIbCTBO W BBIMOJIHATH
OIPOBEPKEHHE;

— MPUMEHSATh OCHOBHBIE METOBI PEIICHUS MATEMAaTHUYCCKHUX 3a/1a4;

— Ha OCHOBE MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B MPHPOJC XapaKTepU30BaTh KpacoTy H
COBEPILICHCTBO OKPYIKAIOIIEr0 MUPA ¥ TPOU3BEACHUN HCKYCCTBA,

— IPUMEHATH NIPOCTEHIINE MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
NIPU PEIICHUU MaTeMaTHYECKUX 3a71a4

Conep:xxanue y4eOHOro npeamera

10 KIIACC

HexoTopblie cBeleHUsI U3 IIAHUMETPHUHU

Yenvr u ompesxu, ceéazanuvie ¢ okpyscnocmoio. Pewenue mpeyzonvnukos. Teopemvr Menenasa u Yeguwl.
Onnunc, eunepbona u napabdona.

OcHOBHasl 1eNTb — PACIIUPUTH W3BECTHBIE YYAIIMMCS CBEJIEHHS O T€OMETPUYECKHX (urypax Ha
IJIOCKOCTH; PACCMOTPETH PsIT TEOPEM 00 yTiaX U OTpe3KaxX, CBSI3aHHBIX C OKPYKHOCTBIO, O BIIMCAHHBIX
Y OTNMCAaHHBIX YETHIPEXYTOJIbHUKAX; BEIBECTH (POPMYIIBI U1 MEAHAHBI M OMCCEKTPUCHI TPEYTOJIbHUKA, a
Takke (GOopMyNBl TUIOMIAAW TPEYTOJIbHUKA, HWCIIONB3YIONME PAJAUYyChl BIUCAHHON ¥ OINMHWCAHHON
OKPYKHOCTEH; MO3HAKOMHUTH YYAIIUXCS C TAaKUMU HHTEPECHBIMH OOBEKTaMH, KaK OKPYKHOCTb U
npsiMast Diiepa, ¢ TeopeMamu Menenas U UYeBbl, U, HAKOHEIl, AaTh T'€OMETPUYECKUE OMpEeeICHUS
AIUTUTICA, TUIIEPOOITBI, TapaOOoJIbl U BHIBECTH MX KaHOHHYECKHE YPaBHEHUS.

N3yyenune »tux teopeM u Gopmyn 1enecooOpa3HO COBMECTUTH C PACCMOTPEHHMEM TE€X MIIM MHBIX
BOIIPOCOB CTEPEOMETPUH:

* TEOpEMBbI 00 YIJIax W OTPE3Kax, CBA3AHHBIX C OKPYKHOCTHIO, PACCMOTPETh MPH WU3YYCHHH TEMBI
«Cdepa u mapy;

® pa3JINYHBIC q)OpMYJIbI, CBA3aHHBIC C TPCYTOJIbHUKOM, — P U3YYCHHUU TCMbI <<MHOFOI‘paHHI/IKI/I)), B
YaCTHOCTH, TCOPEMBI Menenas m UYeBHI — B CBI3H C 3aJladyaM  Ha IIOCTPOCHHC ceueHH I
MHOT'OI'PpaHHUKOB;

e cBelleHUsT 00 oamunce, rumepboie W mapaborie HUCHOIb30BaTh MPU PACCMOTPEHHHM CEYEHUU
HWIMHAPUYECKON U KOHUYECKOW MMOBEPXHOCTEM.

BBenenune
[Ipeamet ctepeoMeTpun. AKCHOMBI CTepeoMeTpuu. HekoTophie ClIeICTBHS U3 aKCHOM.
OcHOBHas 1elb — IMO3HAKOMHUTH YYAIIUXCS C COAEPKAHUEM Kypca CTEPEOMETPUU, C OCHOBHBIMHU

IIOHATUAMU U aKCUOMaMU, IPUHATBIMA B JAHHOM KYPCC, BBIBCCTH IICPBLIC CIICACTBUA U3 aKCUOM, OAaTb
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MIPEJCTABICHUE O TEOMETPUYECKHUX TeJlaX M MX MOBEPXHOCTAX, 00 M300pakeHUH MPOCTPAHCTBEHHBIX
¢buryp Ha yepTexe, 0 MPUKIATHOM 3HAYCHUH T€OMETPHH.

N3ydenue ctepeoMeTpun TOHKHO 0a3upoBaThCs HA COYSTAHUH HATIISTHOCTH M JIOTUYECKON CTPOTOCTH.
Ornopa Ha HarJIAIHOCTh — HEMPEMEHHOE YCIOBHUE YCIEIIHOIO YCBOECHUS MaTEPUaAlIa, U B CBS3H C 3TUM
HY>KHO yJIeIUTh OOJIbIIIOE BHUMAHHE MPABUIBHOMY H300PaKEHHMIO HA YEPTEk,e MPOCTPAHCTBEHHBIX
¢uryp. OgHako HarJIAIHOCTHh JOJDKHA OBITH MpoOHM3aHa cTporoit jorukoil. Kypc crepeomerpuu
NPEIbSIBISICT B ATOM OTHOILICHWM 0oJjee BBHICOKME TPeOOBaHHUS K ydalmuMmcs. B oTnuume oT Kypca
IUTAHUMETPUH 3/IeCh YK€ C caMOro Hayana (OpMYyJIHUPYIOTCS aKCMOMBI O B3aUMHOM DPACIIOJIOKEHUU
TOYEK, IIPSMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE, U J1ajle€ U3YyYEHUE CBOWCTB B3aMMHOI'O PACIIOI0KECHUS
NPSAMBIX M IJIOCKOCTEM MPOXOJIUT HA OCHOBE 3THX aKCMOM. TeMm caMbIM 3a1aeTcsi BBICOKUU YPOBEHb
CTPOrOCTH B JIOTMYECKUX PACCYKICHUAX, KOTOPBIM JOJDKEH BBIICPKUBATHCA HA IIPOTSKEHHHM BCETO
Kypca.

IHapanieJbHOCTL NPAMBIX U IIOCKOCTEH

[TapamienbHOCTh MNpPsMBIX, OPSIMOM W IJIOCKOCTH. B3auMHOe pacnosiokKeHue IBYyX HpsIMBIX B
IIPOCTPAHCTBE. YTOJN MEXAy JAByMsA MnOpaAMbIMH. llapasmensHocTh IUI0CKOCTEW. Terpasap u
napasuieseuIe.

OcHoBHas 1e’Ab — CPOPMHUPOBATH IMPEACTABICHUS YYALIMXCS O BO3MOXKHBIX CIy4asX B3aUMHOTO
PacoJIoKeHus IByX MPSMBIX B IPOCTPAHCTBE (TPSMBbIE IEPECEKAIOTCS, IPSIMBbIE MapalIeNIbHbI, IPIMbIE
CKPEIMBAIOTCS), MPSAMOM M IJIOCKOCTH (IpsiMasl JIEKUT B IUIOCKOCTH, HpsMasi U IJIOCKOCThb
MepeceKaroTcs, npsiMasi v IIOCKOCTh MapaljiesibHbl), U3YUYUTh CBOMCTBA U MPU3HAKH MapaylIeIbHOCTH
HPSAMBIX U IJIOCKOCTEMN.

Oco0eHHOCTh JAaHHOTO Kypca COCTOMT B TOM, YTO YK€ B IIEpBOM TIJlaBe BBOAATCA B PAaCCMOTPEHUE
TETpasAp YU HapajuieieNuIe]] U yCTaHaBIMBAIOTCS HEKOTOPBIE MX CBOMCTBA. JTO JAaeT BO3MOYKHOCTb
oTpabaThIBaTh MOHATHS MapaUIETbHOCTU MPSMBIX U IUIOCKOCTEH (a2 B CIENYIONICH TrjaBe Takke U
MOHSTHSI NEPIIEHIUKYJIIPHOCTHU MPSAMBIX U INIOCKOCTEN) HA 3TUX JIBYX BUAAaX MHOTOIPAaHHUKOB, 4TO, B
CBOIO O4YEpeIb, CO3JACT OMNPENENICHHBbIM 3ahen K TiaBe «MHororpaHHuKu». OTOEIbHBIM IMyHKT
IIOCBAILEH ITOCTPOCHUIO HAa YEpPTEXKE CEYCHUM TEeTpas[pa W IMapajulelIeNUIea, YTO MPEACTABISAETCS
BaYKHBIM KakK JIJISl pellIeHUs] FTeOMETPUUECKUX 3a/1ad, TaK U, BOOOIIE, JIIsl Pa3BUTHS IPOCTPAHCTBEHHBIX
MIPEICTABICHUN yUaluXCsl.

B pamkax 3Toi TeMbl ywamuecss 3HAKOMATCA TakKe C NapaJlIeIbHbIM IPOCKTUPOBAHMEM U €TO0
CBOWCTBaMH, UCITIOJIb3YEMBIMHU NMPU U300paKEHUHU MPOCTPAHCTBEHHBIX (PUTYp Ha YEpTEKe.
IlepneHAUKYJISIPHOCTH NMPSAMBIX H IJIOCKOCTEH

[IeprieHAUKyYIAPHOCTD NMPSAMOM U IUIOCKOCTH. lIeprneHnuKyisgsp U HaKJIOHHBIEC. YTOJI MEXKAY NPAMOU U
IJIOCKOCTBIO.  JIByrpaHHblii  yroj.  llepneHauKyJIsIpHOCTh  IUIOCKOCTEH. Tpexepaumusiii  y2oI.
Mmnozozpannulii y2on.

OcHOBHas 11eJ1b — BBECTU MOHATHS NEPIEHANKYIJIIPHOCTH MPSAMBIX M IJIOCKOCTEH, U3yYUTh TPU3HAKH
NEPIEHIUKYISIPHOCTA IPSIMOM M IIJIOCKOCTH, [BYX IUIOCKOCTEH, BBECTU OCHOBHBIE METPUYECKHUE
MOHATHUSA; PACCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE MEXK]y MapajUIeIbHBIMHU IIOCKOCTSIMU,
MEXAy NapajuleJIbHBIMU MPSAMOM M IIOCKOCTBIO, PACCTOSIHUE MEXKIY CKPELIMBAIOLIMMUCS MPSIMbBIMHU,
Yrojl MeXHIy MNpAMOM M IUIOCKOCTBIO, YroJ MEXIAy JBYMs IUIOCKOCTSIMH, H3Y4YWUTh CBOMCTBA
MIPSIMOYTOJIBHOTO MapaJuIeIICIIUIIEa.

[lonsiTHe MepHeHAUKYISIPHOCTH U OCHOBAHHBIE HA HEM METPUYECKHE MOHATUS (PACCTOSHUS, YIJIbI)
CYILIECTBEHHO PACIIMUPAIOT KJIACC CTEPEOMETPUYECKUX 3a/1a4, ITOSBIIAETCA MHOTO 3a1a4 Ha BBIUYUCIICHUE,
LIMPOKO MCTIONB3YIOINX U3BECTHBIE (DAKThI U3 TNIAHUMETPUH.

MHOrorpaHHUKHu
[Tonsatne MHOrOrpannuka. I[lpusma. [lmpamuna. IlpaBuinbHbIE MHOTOTPAHHUKH.
OcHOBHasi 1eIb — IO3HAKOMUTH YYallUXCs C OCHOBHBIMHM BHJAaMHM MHOTOIPAaHHHKOB (TpU3Ma,

nupaMua, yceueHHas mnupamuia), ¢ ¢opmynoil Oiiepa Uis BBITYKIbIX MHOTOTPAaHHHUKOB, C
MPaBUIIbHBIMU MHOTOTPAHHUKAMU U JIEMEHTAMU UX CUMMETPUH.

C nByMs BUJaMu MHOTOTPaHHUKOB — TETPAIPOM U NapAJUIEIIENHUIEIOM — YUYalIUecs yKe 3HAKOMBI.
Tenepp 3THM NpenCTaBICHUS pacHIMpsAIOTCA. MHOTOrpaHHMK ONPENENIeTcsd KaK IOBEPXHOCTb,
COCTaBJIEHHAs! U3 MHOTOYT'OJIbHUKOB U OIpaHUYHMBAIONIAasi HEKOTOPOE TE€OMETPUUYECKOE TeNIO (E€r0 TOXe
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HA3BIBAIOT MHOTOTPAHHUKOM). B CBSI3H ¢ 3TUM yTOUYHSIETCS CaMO MOHSATUE T€OMETPUIECKOTO Tela, AJIs
9Yero BBOIMTCS €IIE PsIi HOBBIX MOHATHH (TpaHWYHAs TOYKa (UTYpPbI, BHYTPEHHSSI TOYKA U T. II.).
YcBoeHHE HX HE SBISETCS 00S3aTEeIbHBIM JUISI BCEX YYAIUXCS, MOXXKHO OTPAHHYUTHCS HATJISTHBIM
MPEJCTaBICHHEM O MHOTOTpaHHHKAX.

Hapsoy ¢ ¢opmynot Diinepa 6 smom pazdene cooepicumcs makdce OOUH U3 BAPUAHMOB
npocmpancmeennol meopemol Ilughazopa, césasannviii ¢ mempas’opom, y KOmMopoco 6ce nioCKue yaibl
npu 00HOU 8epuiune — npamvle. /lokazamenbcmeo 0CHOBAHO HA (opmyie NAOWaAoU NPAMOY20abHOU
NPOEKYUUMHO20Y2O0NbHUKA, KOMOPAsl NPed8apumenibHO 8bl80OUNCSL.

IloBTOpenue. Pemenue 3agau

11 KJIACC

uauHap, KOHYC, ap

[Tonstne mwimHapa. Ilnomwane noBepxHoctu muwiuHApa. [lonarue xkonyca. Ilnomans noBepxHOCTH
KoHyca. YceueHHblli koHyc. Cepa u map. YpaBHenue chepnl. BzaumHoe pacrnonoxenue chepsl u
wiockoctu. Kacarenbnas minockocTs k chepe. [nomans chepsl.

OcHoBHas 11eJ1b — JaTh yYallUMCSl CUCTEMaTUYeCKUe CBeJeHUsI 00 OCHOBHBIX TEJIaX U MOBEPXHOCTSIX
BpalleHust — IIIMHAPE, KOHyce, chepe, mape.

N3yyenue kpyrapix Ten (UWIMHApA, KOHYyca, LIapa) U UX IMOBEPXHOCTEW 3aBeplIiaeT 3HAKOMCTBO
yUYaIIUXCsl C OCHOBHBIMM TNPOCTPAaHCTBEHHBIMU (purypamu. BBOASTCS MOHATHA LMIMHIPUYECKON U
KOHMYECKOW TMOBEPXHOCTEH, LWIMHApPA, KOHYCa, yCe€4eHHOro KoHyca. C MOMOLIBIO Ppa3BEPTOK
OTIPENIENIAIOTCS TUIOINAAN UX OOKOBBIX MTOBEPXHOCTEH, BBIBOJIATCS COOTBETCTBYIOLIHE (POpMYIIbL. 3aTeM
Jal0TCs orpeneseHus cepsl U 1mapa, BHIBOJAUTCS YpaBHEHUE cepbl U C €ro MOMOIIBI0 UCCIIETYETCs
BOIPOC O B3aUMHOM pacrioyiockeHuH cepsl u iockoctH. [lnomans chepsl onpenenseTcs Kak npeaesn
MOCJIEZI0BATEILHOCTH TUIOIIA I OMMCAHHBIX OKOJIO c(hepbl MHOTOTPAHHUKOB IIPH CTPEMIICHUH K HYJTIO
HanOOJIBIIET0 pa3Mepa KakJo1 rpanu. B 3amauax paccMaTpuBaIOTCs pa3iTudHble KOMOMHALIMU KPYTIIBIX
TE€JI 1 MHOTOTPaHHUKOB, B YACTHOCTH OIMCaHHbIE U BIUCAHHbBIE MPU3MbI U TUPAMUIBbI,

B oannom pazoene usnooicenvl makoice 60npocvl 0 63AUMHOM PACHONONCEHUU chepbl U NpaMou, O
CeueHUAX YUNUHOPUYECKOU U KOHUYECKOU NOBEPXHOCMeU PAa3IUYHbIMU NAOCKOCHIAMU.

O0bembl TeJ

O6beM mpsiMoyrosibpHOro mnapamienenunea. OO0bemMbl OpsIMONW Hpu3Mbl U HWIHHIApa. OO0BEMBI
HAKJIOHHOM MpHU3MBI, MUpaMUAbl U KoHyca. O0wem miapa u 1wiomanb cdepbl. OOBEMBbI IAPOBOTO
CErMEHTa, IIapOBOT'0 CJIOS U IIaPOBOT'0 CEKTOpa.

OcHoOBHas 1Lielb — BBECTHU NOHATHE 00BbEMa Tela U BBIBECTH (POPMYIIBI Uil BBIYMCICHHS 00BEMOB
OCHOBHBIX MHOTOTPAHHUKOB U KPYTJIBIX T€J, U3YUYEHHBIX B KypCE CTEPEOMETPHH.

ITonatue o6beMa Tesia BBOAUTCS aHAJOTMYHO MOHATHUIO TUIOIIAH TIOCKOH GUrypsl. @OpMyIHpYIOTCS
OCHOBHBIE CBOWCTBAaOOBEMOB U Ha UX OCHOBE BBIBOAUTCS ¢opMyla o00beMa MPSMOYTrOJIbHOIO
napasiesienurnes1a, a 3aTeM NpsMoil IpU3Mbl U HWIHHAPA. PopMysIsl 00bEMOB APYTUX TEI BHIBOJSATCS C
MTOMOIIIbIO0 WHTErpalibHON (hopmyibl. Dopmyna oObema I1Iapa MCMONB3YETCS ISl BBIBOAA (POPMYIIBI
iomaau chepsl.

BekTopsl B npocTpaHcTBe

[Tonstre BekTopa B npocTpaHcTBe. CII0KEHUE U BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YUCIIO.
KommtanapHbie BEKTOPBL.

OcHOBHasl LIe7Ib — 3aKpENUTh U3BECTHBIE YUallUMCS M3 Kypca IUIAaHUMETPUM CBEACHUS O BEKTOpaxu
NEHCTBUSAX HaJ HUMH, BBECTU MOHSTHE KOMIUIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE M PACCMOTPETH
BOIIPOC O Pa3JIOKEHUH JH0O0T0 BEKTOPA MO TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM.

OcHOBHbIE OIpeeNeHNs], OTHOCAILINECS K AEUCTBUSAM HaJ BEKTOPaMH B MPOCTPAHCTBE, BBOJSATCS TaK
kKe, KaKk U JUIsl BEKTOPOB Ha IUIOCKOCTH. [lo3TOoMy M350KEHHME 3TOM 4YacTH MaTepuana sBiseTCs
JIOCTaTOYHO CKaThIM. boree moapoOHO paccMaTpuUBarOTCSI BOMPOCHI, XapaKTEpHbIE NIl BEKTOPOB B
IIPOCTPAHCTBE:  KOMIUIAHAPHOCTb  BEKTOPOB, INPAaBWJIO MapajUIeleNuIeNa CIOXKEHHS  Tpex
HEKOMIUIAHAPHBIX BEKTOPOB, PA3JI0KEHUE BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

Metoa KoOpaAMHAT B IpocTpaHcTBe. ABHKeHus



Koopaunatel TOYKM W KOoOpAMHATHI BekTopa. CKalspHOE IpPOU3BEICHHUE BEKTOPOB. YpasueHue
naockocmu. JIsuxenust. [Ipeoopaszosarue nooodus.

OcHoBHas 11e7b — cPOPMHUPOBATH YMEHHUE YUYAIIUXCS TPUMEHSATh BEKTOPHO-KOOPAUHATHBIA METOJT K
PEIIeHHIO 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXTY MPSMBIMHU M IIOCKOCTSMHU U PACCTOSTHUA MEXKITY TBYMSI
TOYKaMH, OT TOYKH JI0 TJIOCKOCTH.

JlaHHBINA pa3fen SBISETCS HEMOCPEICTBEHHBIM MPOJOJDKCHHEM MPEAbIIymero. BBoauTcs moHsTHe
MPSIMOYTOJIBHON CHUCTEMBI KOOPIMHAT B MPOCTPAHCTBE, MAIOTCS OINpPEICICHUS KOOPAMHAT TOYKU U
KOOpJIMHAT BEKTOpPa, PAcCMAaTPHUBAIOTCS MPOCTEHINNE 3aJaud B KOOpPJMHATAX. 3aTEM BBOIMTCS
CKaJIIPHOE TPOM3BEACHUE BEKTOPOB, KPATKO MEPEUHCISIIOTCS ero cBoiicTBa (0e3 JoKas3aTenbcTBa,
MOCKOJIBKY COOTBETCTBYIOIIUE JJOKA3aTeIbCTBA OBUIM B Kypce TUIAHUMETPHH) M BBIBOISTCS (OPMYJIBI
JUTSL BBIYMCIICHUSI YTIIOB MEXKIY IBYMS MPSIMBIMHU, MEXKIY MPSAMOW U IJIOCKOCTHIO. JlaH Tak:ke BBIBOJ
YPaBHEHHS TUIOCKOCTH M (DOPMYJIIBI PACCTOSIHUS OT TOYKH 0 TUIOCKOCTH.

B xoHIIe pa3zena u3y4yaroTcs IBUKECHUS B IPOCTPAHCTBE: LIEHTPAIbHAS CUMMETPHSI, OCeBasi CAMMETPHS,
3epKayibHas cuMMeTpusi. Kpome Toro, paccMoTpeHo mpeoOpa3oBaHue MOI00usI.

O06o0maroniee noBTOpeHMe

TemaTuuyeckoe MIAHNPOBAHUE
I'eomerpus 10 kiaacc (yriyojaeHHbII)
2 yaca B HeJenro, Bcero 68 yaca;

Koa-Bo

Cojaep:kaHue y4eOHOTro MaTepuaJia 4acoB
1 HekoTopeie cBeieHUs U3 TUIaHUMETPUU 12
2 BeeneHue 3
3 ['11aBa 1. [lapayienbHOCTD NPSAMBIX M IJIOCKOCTEN 16
4 [naBa 2. [TeprneHAUKYIAPHOCTD MPAMBIX U IUIOCKOCTEH 17
S [naBa 3. MHOTOTpaHHUKH 14
[ToBTOpEHME M cCUCTEMaTH3aIMs YIeOHOTO MaTepuaa. Permenne 3ama4y 6
Mtoro 68

I'eomerpus 11 kaacce (yriay0JeHHbIH)
2 Jaca B HeJIeno, Bcero 68 gaca;

Koa-Bo

Conep:kaHue y4eOHOI0 MaTepuaJia 4acoB
1 [nasa 4. Lunuaap, KOHyC, map 16
2 [naBa 5. O6beMBbI TE 17
3 ['aBa 6. BeKTOpHI B IPOCTpaHCTBE 6
4 ['1aBa 7. MeToa KoopiMHAT B MIPOCTPAHCTBE 15
S 3aKTI0YUTEIFHOE TOBTOPEHHE MIPH MOATOTOBKE K HTOTOBOM aTTeCTaIlluu 14
Toro 68




