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Pa6Gouas nporpaMMa no reoMeTpuH

Kaace 11
KoJsinyecTBO 4acoB 1o yueOHOMY IJIaHY Bcero 68 4yacoB B roja; B HeeJIl0 2 4aca

Il1annpoBaHMe COCTABIEHO HA OCHOBe COOPHUKA padouux nporpamm «I'eomerpus. [IporpamMmmel 06111e00pa3oBaTeibHbIX Yupexaenuid. 10-11
Kkjaaceb», MockBa «IIpocBemenne» 2016

YuyeOnuk: I'eomerpus, 10 — 11 : Yue0. nis odmeodpasosar. yupexnenuii / JI.C. Aranacsan, B.®. Byry3os, C.b. Kagomues u ap. — 11 uza. — M. :
IIpocBemenne, 2016. — 255 c.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YUYEBHOI'O IIPE/IMETA
[IporpamMma obGecrieunBaeT JOCTUKEHUS CIEAYIONIUX PE3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O O0OIIIEro 00pa30BaHUS:
JIMYHOCTHBIE Pe3yJibTAThI:
- BKJIFOYAIOIIIUX TOTOBHOCTH U CITIOCOOHOCTH O0YUAIOIIUXCSI K CAMOPA3BUTHUIO, JINYHOCTHOMY CAaMOOTIPEEICHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBUU C
00II[eYETOBEYECKUMHY [IEHHOCTSMIU,
- chopMHpPOBAaHHOCTH MX MOTHUBALIMU K OOYUYECHHUIO U 1LIeJICHANPABICHHON TO3HABATENbHOM 1eATEeIbHOCTH, CUCTEMbI 3HAUMMBIX COLIUATBHBIX U
MEKIJIMYHOCTHBIX OTHOIIEHUM, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;
- CITIOCOOHOCTH CTaBUThH IIENTU M CTPOUTD KU3HEHHBIC TUIAHBI;
- TOTOBHOCTbH M CTIOCOOHOCTB K CAaMOCTOSITEIILHOM, TBOPYECKON M OTBETCTBEHHOM €SI TEIILHOCTH;
- HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU, AETbMH MJIQIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEA0BATENbCKOM, IPOEKTHON U APYTHX
BHJAX JCITEILHOCTH;
- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MIPOTSHKEHUH BCEH )KU3HU;
- CO3HATEJIbHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHON MpodecCHOHaTbHON U OOIIECTBEHHOH IeATEIbHOCTH.

MeTtanpeamMeTHbie pe3yJbTaThl:

- BKJTFOYAIOIIIMX OCBOEHHBIE O0YUYAIOLUIMMUCS MEKIIPEAMETHBIE MOHATUS U YHUBEpCaIbHble yueOHbIE AeMCTBUS (PETYISATUBHBIE, T03HABATEIbHBIE,
KOMMYHHMKATHUBHBIE);

- CaMOCTOSITEJIbHOCTh B TJIAHUPOBAHUHU U OCYILECTBICHUH YU€OHOM NEATEIbHOCTH U OpraHu3alui y4eOHOTO COTPYAHHYECTBA C MelaroraMmu 1
CBEPCTHUKAMH;

- CIIOCOOHOCTD K MOCTPOSHUIO MHIMBUyaIbHOM 00pa30BaTEIbHON TPAeKTOPUH, BIaIeHNE HaBbIKaMH Y4eOHO-HCCIIe10BaTEIbCKOM, TPOEKTHOM U
COLIMAJIbHOM AESITENBbHOCTH;

- YMEHHE CaMOCTOSATEIbHO ONPEAEIATh NN JeSTEIIbHOCTH U COCTABIIATH IUIAHbI 1€ATEIbHOCTH; CAMOCTOSITEILHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JIEATENBHOCTD;

- HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTUKEHUS TIOCTABICHHBIX 1IeJiel U pealn3alyy IJIaHOB JesTeIbHOCTH;

- BBIOUpATh yCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;



- YMEHHE POJYKTHBHO OOIIATHCS M B3aMMO/ICHICTBOBATH B MPOIIECCE COBMECTHON AEATEIBHOCTH, YUUTHIBATH MO3UINHN IPYTUX YIACTHUKOB JESTEIHHOCTH,
3¢ hEeKTUBHO pa3pemmaTh KOH(IUKTHI;

- BJIaJICHUE HAaBBIKaMH [103HABATEIIbHOM, y4eOHO-NCCIIEI0BATEILCKON M MPOCKTHOM AEATEIFHOCTH, HAaBBIKAMH Pa3pelIeHus IpooIieMm;

- cI0cOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSTEIBHOMY TIOMCKY METOJIOB PEILICHHI MPAKTHYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B O3HAHUS;

- TOTOBHOCTb U CITIOCOOHOCTB K CAMOCTOSATENIFHON HH(OPMAIIMOHHO- TO3HABATEIBHON AEATEIILHOCTH, BKIIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3ITHYHBIX
MCTOYHMKAX UH(OpMAIMH, KPUTUIECKH OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAITHIO, TTOJIY4AEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

- YMEHHE HCII0Ib30BaTh CPEACTBA NH(POPMAMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT) B pemeHnn KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpTraHU3aIMOHHBIX 33]1a4 C COOII0ACHNEM TpeOOBaHUN S)PrOHOMUKH, TEXHUKH O€30MTaCHOCTH, THTHEHBI, PECYpCOCOepeXeHNs, TPABOBBIX U 3THYECKUX HOPM,
HOPM MH(pOpMaMOHHON 0€30MacCHOCTH;

- BJIaJICHUE HAaBBIKAMU TIO3HABATEIBHOM peieKCU KaK OCO3HAHUS COBEPIIAEMbIX ACUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB U OCHOBAHUH,
I'PaHMUI] CBOETO 3HAHUS M HE3HAHUSI, HOBBIX ITO3HABATEIbHBIX 3a/1a4 M CPEACTB UX JOCTHKCHUSI.

IIpenmerHbie pe3yabTaThbl:
-BKJIIOYAIOIIUX OCBOEHHBIE 00YUYaOIIMMUCS B XOJ€ U3YyUEHUs] yUEOHOI0 IpeMeTa YMEHUS, BU/IbI IEATEIbHOCTH 110 OJYYEHUIO HOBOT'O 3HAHUS B paMKax
y4eOHOr0 MpeMeTa, ero MpeodpazoBaHUIO U IPUMEHEHUIO B YU€OHbIX, y4eOHO-ITPOEKTHBIX U COLUAIbHO-IIPOCKTHBIX CUTYAIHIX;
- (hopMupOBaHKE MATEMAaTHIECKOTO TUIIA MBIIUICHUS, BIIQJICHUE TEOMETPUIECKON TEPMUHOJIOTHEH, KITFOUEBBIMU OHATHSAMH, METOIaMH M IIPHEMaMHU;
- ¢(hOpMUPOBAHHOCTb IIPEJCTABICHUNA O MaTEMaTUKE, O CIIOCO0aX ONMUCAHUS HAa MaTEMAaTHYECKOM S3bIKE SIBJICHUN peallbHOrO MUPA;
- ¢(hOpMHUPOBAHHOCTD MPECTABICHUNA O MATEMAaTHIYECKUX MOHITHUAX, KAK O BAKHEHIITUX MAaTEMAaTHUIECKUX MOJIEIISX, TO3BOJISIOIINX OMUCHIBATh U U3y4aTh
pa3HbIE NIPOLIECCHI U SIBJIEHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMaTH4YECKOIO TOCTPOCHUSI MATEMaTUYECKUX TEOPUH;
- BJIaZICHHE METOJIaMH J10Ka3aTeJbCTB U aJITOPUTMOB PELLICHUS;
- YMEHHME UX IPUMEHSATH, IPOBOJUTH 10KA3aTEIbHbIE PACCYKIECHUS B XO/I€ PELICHHUS 3a/1ay;
- BJIaZICHHE OCHOBHBIMH MOHSATUSMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIX CBOMCTBAX;
- ¢(OpMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH HA YEPTEXkKaxX, MOJIENAX U B PEAIbHOM MUPE T€OMETpHUECKUE (PUTYPBHI;
- IPUMEHEHHE U3YYEHHBIX CBOMCTB F€OMETPUUECKUX (PUTYp U GOopMYII IJIs peLIeHUs] TEOMETPUUECKUX 3a/1ad U 3a]1a4 ¢ IPAKTUUYECKUM COJIepKAHUEM;
- BJIAZICHME HAaBBIKAMU MCII0JIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX TPOrPaMM IIPH PEILIEHUU 3a7ad.
Hcnonb3oBaTh npuodpeTeHHbIe 3HAHUA M YMEHHUS B PAKTUYECKOI 1eTeJIbHOCTH U NMOBCEAHEBHOM KU3HM JJIS:
-MCCIeI0BaHuUs (MOJIEIMPOBAHNS) HECIIOXKHBIX MPAKTUUYECKUX CUTYAIMi HAa OCHOBE U3y4YeHHBIX (POPMYIT U CBOUCTB (QUTYp;
-BBIYMCIICHUS JJIMH, TUIOIAJe 1 00beMOB pealbHBIX OOBEKTOB MPH PEIICHUH MIPAKTUUECKUX 3aa4, UCIOIb3Yys IPU HEOOXOJUMOCTH CIIPABOYHUKH U
BBIUYHCIIUTENBHBIE YCTPOICTBA

B pesynbrare u3ydeHus reOMETpHH O0YJarOIIUICS HAYIUTCSI:
e paco3HaBaTh Ha YEPTEKAX U MOJCIIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTEH TPEXMEPHBIE 00BEKTHI C X OMMCAHUSIMH, H300PaKCHUSIMU;
e OMHCHIBATH B3aUMHOE PACIOJI0KEHHE TPAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, AP2YMEHMUPOBANb CEOU CYHCOCHUSL 00 IMOM PACNONONCCHUU,
e AHAJM3HUPOBATH B MPOCTEHIIHNX CITydasiX B3aHMHOE PACIOI0XKEHHE 00BEKTOB B MPOCTPAHCTRE;
e 1300pakaTh OCHOBHBIE MHOTOIPAHHHUKH U KPYIJIbIE TeJIa, BBIMOIHATh YEPTEXKH 10 YCIOBHSIM 3a/1a4;

CTPOUTH MPOCTEHIINE CeUCHUs Ky0a, MPU3MBI, TUPAMHU/IBL;

pelaTh MIAHUMETPUICCKUE U MPOCTEHIINE CTEPEOMETPUICCKHE 3a7aul Ha HAXO0KJICHUE TE€OMETPUYCCKUX BETUIUH

(nmiH, yriI0B, TUIoHIaAeH, 00HEMOB);



® CIIOJIB30BATh MPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4 INITAHUMETpUYecKue PakThl U METOIBI;
® IPOBOJUTH JIOKA3aTEIbHbIE PACCYXKIIEHUS B XOJI€ pEIICHU 3a/1a4.

OOyuaroImuics ROJIYHUMm 603MOHCHOCHIb:
®  pewams HCUSHEHHO NPAKmMuyecKue 3a0adu;
® camocmosmenvHo npuobpemams U NPUMEHAMb 3HAHUA 8 PA3TUUHBIX CUMYAYUAX, pabomamy 6 pYNnax,
®  apeyMeHmuposamv u OMCMAueams 800 MOUKY 3PEHUsL,
®  yMemb CIyWams OpYeUx, U361eKams yueOHYI0 UHPOPMAYUIO HA OCHOBE CONOCABUMENbHO20 AHANU3A
00beKmos;
®  7101b308aMbC NPEOMEMHBIM YKA3ameneM dHYUKIONeOUl U CNPABOYHUKO8 OISl HAXOHCOEHUS.
unghopmayuu;
® CcamMocmosmenbHo 0elucmeosams 6 CUMYayuu HeOnpeoeréHHOCMU NPU peuleHul akmyatbHblX OJis HUX
npoonem.
®  V3HaAmMb 3HAUEHUe MAMEeMAmu4ecKol HayKu 015 peueHus 3a0ay, 6O3HUKAIOWUX 8 Meopul U NPAKMuKe; WUpomy u 8 mo Hce 8pems 02PaHUdeHHOCMb
NpUMEHeHUs MaAMeMamu4eckux Memooos8 K aHaiu3y u uccied08aHuIo Npoyeccos U AeieHull 8 npupooe u obwecmee;
®  V3HAmMb 3HAYEHUe NPAKMUKU U 80NPOCO8, BOZHUKAIOWUX 8 CAMOU Mamemamuke 0Jis YOpMUpOBanUsl U pa3eumus MamemMamudeckol HayKu, UCmopuio
PA38UMUs BO3HUKHOBEHUS U PA3BUMUSL 2e0MemMPUU,
®  NPUMEHAMb YHUBEPCANbHBIU XAPAKMED 3AKOHO08 TOSUKU MAMEMAMUYECKUX PACCYHCOEHULL, UX NPUMEHUMOCTb 80 8CeX 00IACMAX Yell08e4ecKou
oesimenbHOCMU,; 8ePOAMHOCMHBIUL XAPAKmep pa3IuiHblX NPOYECco8 OKPYHCAIoue2o Mupa,

COIEPKXAHME YYEBHOI'O ITPEJMETA

1. Huauuap, konyc u map (17 4.)
Munmunap. Konye. Coepa.

2. Oo0bembrI Tea (184.)
O0wem npsimoyrospHOro napamienenunena. O0beM npsiMoi npu3Mel U uIMHApa. O0beMbl HAKJIOHHOW MPU3MBI, TUPaMuAbl U KoHyca. O0beM mapa
Y TUI0IIAE ChEpHI.

3. BexkTopsl B npocTpancrse (6 4.)

[TonsiTue BekTopa B npoctpaHcTBe. Cll0)KeHNE U BEIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KommianapHble BEKTOPHI.

4. Metoa koopauHaT B mpocTpaHcTBe. JIBuxenue. (15 4.)

KoopaunaTsl TOUKH ¥ KOOpAWHATHI BekTOpa. CKalspHOe MPOU3BEAEHHE BEKTOPOB. JIBIKEeHHE.

6. 3axJII0YNTE/IbLHOE NOBTOPEHUE NPH MOATOTOBKE M MTOT0BOMH aTTecTanuu no reomerpuu (12 v.)



KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Ne Tema pa3nena, Tema Kon VAN Harano | Jlara mo

n/n ypoka “BO IpeMETHbIE MeTalnpeIMeTHbIC JIMYHOCTHBIE A"y (axry

qaco
B
I'naBa VI
Hunaunap, KoHYC U mIap
(17 4.)
$1 Huaunap(3 4.)

1 [Tonsitue uwirHapa. | 1 OOBSICHSTD, YTO TAKOE LUIUHAPHUIECKAS KoMMyHuKaTUBHBIE: Pa3BUTh y YUAIMXCS MPEACTABICHHE O dopMupoBaHue 04.09
[Inomanpr MOBEPXHOCTH MOBEPXHOCTh, €€ 00pa3yIolIre U OCh, MECTe MaTEMAaTHKH B CHCTEME HayK. ycToiuuBOH
IIHHPA. KaKoe TeJIO Ha3bIBACTCs LIWIMHAPOM U Kak | PerynsiruBHbIe: (JopMUPOBATH IieJIeBbIE YCTAHOBKH Y4eOHOI MOTHUBAIUH K

Ha3BIBAIOTCS €TO DIIEMEHTHI, 9TO nesrrenbHoCTH. [103HABaTeIbHBIE: PA3IYATh METOBI TO3HAHMS 00y4YeHHIO
MPEICTABISIIOT COOOH 0CEBOE CCUCHHE OKPY>KAFOIIIETO MHpA T10 €T0 HeIisM (HaOMIOICHHE, OTIBIT,

IIMHIPA U CEYCHHE TUTOCKOCTHIO, SKCTIEPUMEHT, MOZICIIMPOBAHNE, BBIUHCIICHHC)

MEPIICHINKYIISIPHOH K €ro OCH, KaKk

MOTYYaeTCs MIIHHAP MyTEM BpaIlCHUS

BOKPYT OCH €TO OCEBOTO CCUCHUS;

2-3 | Pemenue 3agad mo teme | 2 OOBSICHATh, YTO TIPUHUMACTCS 3a MIOIMAanAh | KOMMYHHKATHBHBIE: ONPEACIATE SN U PYHKIIUH dopmupoBaHue 07.09/
«IonsTne LUWIMHIPA. 60KOBO¥ TTOBEPXHOCTH LIMIMHAPA, YYaCTHHUKOB, CITOCOOBI B3aMMO/ICHCTBHSL; IUTAHUPOBATh OOIIKE | YCTOHYMBON 11.09
Ilnomans NOBEPXHOCTH BBIBOJAMUTH (hOPMYIIBI IJIONIA e OOKOBOM crocoOb! PabOThl; 0OMEHUBATHCS 3HAHUSIMU MEXTy WICHAMU MOTHUBALIUU K
IITHHIIPAY. U TIOJIHOW MOBEPXHOCTEH LIIIMHAPA U IPYNIIbI ISt TPUHATHS () (HEKTUBHBIX COBMECTHBIX PEIIeHUH. | MpoOJIeMHO-

(hopMmyiy 06bEMa NHIHHIPA, PerynsiruBHbI€: ()OPMUPOBATH LIEJIEBBIC YCTAHOBKH y4eOHOI | MOMCKOBOU
HCIIOJIE30BATh 3TH (HOPMYITBI IPH JIESITeTHHOCTH, BBICTPAUBATh MOCIICIOBATEIIHHOCTD JeSITeTbHOCTH
pelIeHnH 3a1a4q HeoOXxomuMbIX onepanuii. [lo3HaBaTeIbHBIE: OCYIIECTBIATH
CpaBHEHHE U KIACCU(PHUKAINIO IO 3aJJaHHBIM KPUTEPHIM
$1 Konyc(4 u.)

4 IlonsTue KoHyca. | 1 OOBACHATD, UTO TAKOE KOHMYECKAs KoMMmyHuKaTHBHBIE: BbICIYIIMBAaTh MHEHHUE YICHOB dopMupoBaHue 14.09
Ilnomans NOBEPXHOCTH MMOBEPXHOCTH, €€ 00pasyroniue, BepIInHa KOMaH Ipl, HE IepeduBas . CTapTOBOM
KOHYca. U OCh, KaKO€ T€JI0 Ha3bIBAETCA KOHYCOM U | PeryJiiTHBHBIE: IPOTHO3UPOBATh PE3YIbTAT YCBOCHUS MOTHBAIUH K

KaK Ha3bIBAIOTCSI €T0 SJIEMEH- MaTepHana, OpeeNaTh IPOMEXYTOUHbIE LENn H3Yy4EHHUI0 HOBOTO
TBI, YTO MPEACTABISIOT CO00 oceBoe ITo3HaBaTenbHBIE: OCYIIECTBIATH CPABHEHHUE U

ceueHHe KOHyca U CeueHHe IIOCKOCThIO, KJIaccU(UKAIUIO 110 3aIJaHHBIM KPUTEPUSIM. Y METh

MEePICHIUKYIIPHOMI aHATM3UPOBATh OOBEKTHI C BBIICIICHUEM IIPH3HAKOB.

K OCH, KaK IOJIy4aeTcs KOHYC IMyTEM

BPAILICHHS €T0 OCEBOT'0 CEUEHHS BOKPYT

ocu

5 YceueHHbIH KoHyc. | 1 00BSCHATE, UTO IPUHUMAETCS 32 TWIomaas | KoMMyHUKATHBHBIE: ONIPEIEIATh eI U HYHKIAN dopMupoBaHue 18.09
Ilnomans MOBEPXHOCTH OOKOBOH TTOBEPXHOCTH KOHYCA, BBHIBOJAUTh | YYAaCTHHKOB, CITOCOOBI B3aMMOJICHCTBYS; INIAHUPOBATEL OOIINE | YCTOHYMBON




KOHYca. (hopmyaibl TIOIAAEH OOKOBBIX M MOJHBIX | CHOCOOBI padOTHI; 0OMEHMBATHCS 3HAHUSAMH MEXIY WICHAMH | MOTHBALUH K
MOBEPXHOCTEH KOHYCa U YyCEYEHHOTO TPy I TPUHATHS 3Q()EKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOIeMHO-
KOHyca; popMyJIHpoBaTh TeOpeMy 00 PerynsiruBHbI€: ()OPMUPOBATH LENEBBIC YCTAHOBKH y4eOHOH | MOMCKOBOU
00BéMe KoHyCa, JIeSITeTIbHOCTH, BBICTPAUBATh MOCIIEI0BATENBHOCTh JeSITeIbHOCTU
HeoOxoauMbIx onepanuii. Ilo3HaBaTeabHBIE: OCYLIECTBISTH
CpaBHEHHE U KJIACCU(HKAIMIO 1O 33IlaHHBIM KPUTEPUSIM
6-7 | Pemenue 3aga4 no reme OOBSACHATH Kakas Gpurypa Ha3zbIBaeTcs KoMMyHuKaTHBHBIE: CTIOCOOCTBOBATH (HOPMHUPOBAHUIO dopMHpOBaHHEe 21.09/
«IlonsTHE KOHYCA. yCce4E€HHBIM KOHYCOM H KaK HAyYHOTO MHUPOBO33PECHUSI. HaBBIKOB 25.09
[Tnomans MOBEPXHOCTH Ha3bIBAIOTCS.ETO 3JIEMEHTHI; BBIBOJUTH PeryisiTuBHBIE : OIICHNBATH BECOMOCTH MPHUBOANMBIX OCO3HaHHOTO
KOHycCa. Y CEUCHHBIH (hopmyy 00bpEéMa yCeu€HHOTO KOHYCA, JIOKa3aTeNbCTB U PaCCYKICHHUM. BEIOOpa HanboIee
KOHYC». HCTIONb30BaTh (hOPMYIIBI IIIOMIAAEH ITo3HaBaTe/IbHbIE: OCYIIECTBIATH PACIINPEHHBIA OHUCK 3¢ PEeKTUBHOTO
MIOBEPXHOCTEH U 00BEMOB KOHYCa nHPOpPMAITH crioco0a pemreHus
yCeu€HHOT0 KOHyca MpH PeleHUH 3ajad
$1 Cepa(7 4.)
8 Coepa u wap. dopmynupoBats onpenenenus chepol, e€ | KoMMyHHKaTHBHBIE : OPraHU30BHIBATH U IUNIAHUPOBATH dopMupoBaHue 28.09
YpaBHeHue cepsl. LEHTpa, paJuyca 1 AUaMeTpa; y4eOHOE COTPYJHUYECTBO C YUUTENIEM U OJHOKIACCHUKAMH. HaBBIKOB
PeryasiTuBHBIE: OIIPEENATh OCICA0BATEIHHOCTD OpraHu3aIiy U
MPOMEXXYTOUYHBIX IIEJIeH ¢ yIeTOM KOHEYHOTO Pe3yJbTaTa, aHanM3a cBOeH
COCTAaBJIATH IIJIaH TTOCIIEJOBATEIBHOCTH ICHCTBHH. JIeATeIIbHOCTH,
IMo3HaBaTenbHBIE: yMETH OCYIIECTBISTH aHAIN3 OOBEKTOB, caMoaHalm3a u
CaMOCTOSATENLHO UCKaTh M OTOMPATh HEOOXOAUMYIO CaMOKOPPEKINH
HHPOPMALIHIO. yaeOHOI
JIeATeIbHOCTH
9 Bsaumnuoe HccnenoBaTh B3aMHOE PAaCIONOKEHHUE KoMMyHHKaTHBHBIE: TIPOSBIATE TOTOBHOCTE K 00CyXaeHu0 | ®opMupoBaHue 02.10
pacriosioxxeHue cepsl u cdepsl 1 IPsIMOi Pa3HBIX TOYEK 3pEHUs U BhIPAOOTKE 001Iel (TpyInoBoii) LIEJIEBBIX
mwiockoct. KacatenpHas MO3UINN YCTaHOBOK
IUIOCKOCTH K cepe. PeryasTMBHBIE: 0CO3HABATh KAUE€CTBO M YPOBEHb YCBOCHHUS yuebHoit
Ilo3HaBaTenbHBIE: CO3aBATh CTPYKTYPY B3aUMOCBS3EH JeSITeIbHOCTH
CMBICIIOBBIX €IJHHUI] TEKCTa dopmupoBaHHe
HaBBIKOB aHAJM3a,
COIOCTaBJICHUS,
CpaBHEHHUS
10 [Tnomans cheps. (hopMynHpoBaTh OINpesieTIeHUe Kaca- KoMMyHHUKATHBHBIE: Pa3BUTh Y yJaIlIUXCA NPEICTABIEHUE O ®dopMHpOBaHHE 05.10
TEeNBHOM NpsIMOHi K cdepe, MECTE MAaTEMATUKU B CUCTEME HayK. ycToiuuBoi
(hopMyIHpOBaTH U JI0Ka3bIBaTh TEOPEMBI 0 | PeryasiruBHbIe: (hOpMUPOBATH I1eJIeBbIE YCTAHOBKHM YIeOHOM MOTHBAIUH K
CBOWCTBE U NPU3HAKE KacaTeIbHOI JesrrenbHOCTY. [To3HaBaTeIbHBIC: Pa3IMUaTh METO/bI TO3HAHUS 00y4eHHIo

IpsIMOH

OKPYKAFOITIEro MHpa T10 €r0 T1eSIsM (HaOJIFo/IEHNE, OTIBIT,
HKCTIEPUMEHT, MOJICJIMPOBAHIE, BBIUHCIICHHE)




11 Coepa BriucanHas B 0OBSCHSTH, KAKOH MHOTOTPaHHUK KoMMyHHKATHBHBIE: Pa3BUTh Y yUaIllUXCs IPEICTABICHUE O ®dopMUpOBaHHE 09.10
WJIMHAPUYECKYIO Ha3bIBAETCSI ONMCAHHBIM OKOJIO c(hephl U MeCTe MaTEMAaTHKH B CHCTEME HayK. ycToiuuBoi
MOBEPXHOCTb. KaKoW — BIIMCaHHBIM B cepy PerynsiruBHbI€: (HOPMUPOBATH IIeJIEBbIE YCTAHOBKH Y4eOHOM MOTHUBALUH K
JesrenbHOCTU. ITo3HaBaTeIbHBIE: Pa3IYaTh METO/bI TO3HAHMS 00y4eHHIO
OKPY?KaIOIIIEr0 MHpa T10 €10 1eJ1sIM (HaONFOICHNUE, OIIBIT,
HKCIIEPUMEHT, MOJICJIMPOBAHIIE, BBIUMCIICHHE)
12- Pasnble 3anaun Ha OOBsICHATD KaKkue KpHUBbIe Toury4yaroTcsi B | KoMMyHHMKaTHBHBIE: Pa3BUTh y y4allUXCst IPECTABICHHE O dopMmupoBaHue 12.10/
15 MHOTOTPaHHHKH, CEUCHISIX IIMIIMHIPUICCKOM IIOBEPXHOCTH | MECTe MAaTeMATHKH B CHCTEME HAyK. YCTOHYMBOU 16.10/
ITAHIP, KOHYC U IIap. Pa3IUIHBIMH TUIOCKOCTSIMH PeryasTuBHbIe: (OpPMUPOBATE IIETICBBIC YCTAHOBKH yIeOHON MOTHBAITUH K 19.10/
nesrrenbHoCTH. [103HABaTeIbHBIE: PA3IIaTh METOBI TO3HAHMS 00y4eHnIo 23.10
OKPY>KAFOIIIeTo MHpA T10 €T0 HeJisM (HaOMIOICHHE, OTIBIT,
SKCIEPUMEHT, MOJICTIMPOBAHIIE, BBIUNCIICHIIE)
16 KourpoabHas padora Hayuntbcst npuMeHATh TpHOOpETEHHEIE Kommynuxamuenple: ynpapisiTb CBOUM IOBEICHUEM dopmupoBaHue 26.10
Ne 1 «Hmsmmnap. 3HaHMs, YMEHUS, HABBIKH B KOHKPETHOI (KOHTpPOJIb, CAMOKOPPEKIIHS, OIIEHKA CBOETO Pe3yJIbTarTa). HaBBIKOB
Konyc.Illap» JIeSITeIbHOCTH Pezynamuensie: opMupoBaTh CIIOCOOHOCTH K MOOWIIM3AIMU | caMoaHaIM3a |
CHJI M DHEPTHH; CIOCOOHOCTH K BOJIEBOMY YCHIIHIO B CaMOKOHTPOJIA
MIPEOI0JICHUU PEISTCTBUN.
Ilo3nasamenvnsie: BpiOMpars Hauboee d3pdexkTHBHbIC
Croco0BI peleHus 3aaad.
17 3auer Nel«{uiauuap. HayuuThcst npuMeHsTh TPHOOpETEHHBIE Kommynuxamuensle: ypaBiisiTb CBOUM TOBEJICHUEM dopMupoBaHue 30.10
Konyc.IIlap» 3HAHWA, YMEHUS, HABBIKH B KOHKPETHOM (KOHTPOIB, CAMOKOPPEKIIHS, OLICHKA CBOETO PE3YIbTATa). HaBBIKOB
JeATEIBHOCTH Pezynamuensie: HopMUpOBaTH CIIOCOOHOCTH K MOOWIIN3AIMN | caMOaHAIN3a U
CHJI M SHEPTHH; CIIOCOOHOCTH K BOJICBOMY YCHIIHIO B CaMOKOHTPOJIS
MPEOJI0JICHUH TIPETISITCTBUH.
Iloznasamensnsie: BeIOUpaTh HanOOJICE IPPEKTHBHEIC
CIOCOOBI pelIeHns 3a/1a4.
I'maBa VII. O6bembl
Tes (184.)
$1 Oobem
NPSIMOYT0JIbHOT 0
napajiejienunena(2 4.)
18- | IlonsaTtue o6pema. O0BbeM OOBACHATH KaKk U3MEPSIOTCA 00beMbI TelI, | KoMMyHMKaTHBHBIE: IPOSIBISATH TOTOBHOCTD K 00CyxeHuio | dopmupoBanue 16.11/
19 IIPSIMOYTOJIBHOTO IIPOBOJSI AHAJIOTUIO C U3MEPEHUSAMHU pa3HBIX TOYEK 3pEHUs U BbIpaboTKe 00IIel (rpymnmoBoit) LIEJIEBBIX 20.11
napasulesIeuIe/1a. TUIONIAJIe MHOTOYTOJIbHUKOB; MO3UINN YCTaHOBOK
(hopMyIHpOBaTH OCHOBHBIE CBOWCTBA PerynsiruBHBIE: 0CO3HABATh KAUECTBO U YPOBEHb YCBOCHUS yueOHOM
00bEMOB ¥ BBIBOJUTH C UX TIOMOIIBIO IMo3naBaTenbHbBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3el JeIATeIbHOCTH
(hopmyny oObemMa IpSIMOYTOJIEHOTO CMBICIIOBBIX €IMHHMI] TEKCTA dopmupoBaHue
napajuieieniume 1a HaBBIKOB aHaJIN3a,
COIIOCTAaBJICHMUS,
CpaBHEHHS

$2 O0BemMbI NPAMOii
NPU3MBbI M IIMHApa(4

4.)




20- | O6beM IpsSIMON TPU3MBL. DopMynUpOBaTh U AOKA3bIBATH TEOPEMBI KoMMyHHKaTHBHBIE: IIPOSIBIISITH TOTOBHOCTB K 00CyXaeHnI0 | DopMupoBaHHe 23.11/
23 O6bem LUIMHIpPA. 00 0oObeMe MpsiIMO TIPU3MBIL; PeIaTh Pa3HBIX TOYEK 3PEHUS U BBIPAOOTKE 001Iel (rpynoBoii) LIEIEBBIX 27.11/
TecToBble 3a1aHMs. 3aJ1a4i, CBA3aHHBIE C BHIUHUCICHUEM MO3ULUU YCTaHOBOK 30.11/
00beMOoB 31X Tes. PopMyIHpOBaTh U PeryasiTuBHBIE: 0CO3HABATH KAUECTBO U YPOBEHb YCBOCHMUS yueOHOI 04.12
JIOKa3bIBaTh TEOPEMBI 00 00BeMe Ilo3naBaTenbHBIE: CO3[aBAaTh CTPYKTYPY B3aUMOCBS3EH JeSITeIbHOCTU
LWINHAPA; pelaTh 3a7aul, CBA3aHHBIE C CMBICIIOBBIX €IMHHUI] TEKCTa dopMHpOoBaHHEe
BBIYHCIICHIEM 00BEMOB ITHX TET HaBBIKOB aHAIN3a,
COIOCTABJICHMUS,
CpaBHEHUS
$3 O0beMbI HAKIOHHOH
NPU3MBI, MUPAMUABLI U
KoHyca(5 4.)
24 Brrunciienne  00beMOB BriBomuTh nHTErpanbpHyIO GopMyITy It KoMMyHHUKaTHBHBIE: CTIOCOOCTBOBATH ()OPMHUPOBAHUIO ®opMupoBaHUE 07.12
Ten c TIOMOIIBIO BBIYHCIICHIS 00BEMOB TEI ¥ JOKA3bIBaTh C | HAYYHOT'O MUPOBO33PEHHUSL. HaBBIKOB
UHTEerpana. ee MOMOLIBI0 TeopeMbl 00 00BeMe PeryasiTUBHBIE : OLICHUBATh BECOMOCTb PUBOIUMBIX OCO3HaHHOTO
HAKJIOHHOH MpHU3MBbI, 00 00beMe KOHYCa, JIOKa3aTeNbCTB U PACCYKICHUH. BbIOOpa Haubomee
MHpPaMHJIBL; ITo3HaBaTebHBIE: OCYIIECTBIATH PACIINPEHHBIN TTOUCK 3¢ PEeKTUBHOTO
HHpOpPMALUU crioco0a pereHust
25 O6Bvem HaKJIOHHOH BBIBOAUTD MHTETPANBHYIO GOPMYITY LIS KoMMyHuKaTHBHBIE: CIOCOOCTBOBATH (HOPMHUPOBAHUIO ®dopMmupoBaHue 11.12
MPU3MBL. BBIYHCIICHHS 00BEMOB TEJ U JIOKA3bIBaTh C | HAYYHOI'O MUPOBO33PEHHUSL. HaBBIKOB
ee MOMOLIBI0 TeopeMbl 00 0ObeMe PeryasiTUBHBIE : OLICHUBATh BECOMOCTbh PUBOIUMBIX OCO3HaHHOTO
HaKJIOHHOH IIpU3MBI, 00 00beMe KoHycCa, JIOKa3aTeIbCTB M PACCYKACHHH. BEIOOpa HanboIee
MHPaMUIbI; ITo3HaBaTe/IbHbIE: OCYIIECTBIATH PACIINPEHHbIA OMUCK 3¢ PEKTUBHOTO
HHPOPMALUU crioco0a pemreHus
26- | O6vem UpaMUJIBIL. BriBomuTh nHTErpanbHYIO GopMyITy IS KoMMyHHKaTHBHBIE: TIPOSBIATE TOTOBHOCTE K 00CyXaeHu0 | ®opMupoBaHue 14.12/
27 TecToBble 3aJaHusl U3 BEIYUCIICHHS 00BEMOB TEJ U IOKA3hIBATh C | pa3HBIX TOYCK 3pEHUs U BBIpabOTKe o0IIell (TpyImoBoii) LIEJEBBIX 18.12
EID. ee MOMOIIBI0 TeopeMbl 00 0ObeMe MO3UINN YCTaHOBOK
HaKJIOHHOH ITpH3MBbI, 00 00beMe KoHyca, PerynsiruBHBIE: 0CO3HABATh KAUECTBO U YPOBEHb YCBOCHUS yueOHOH
MHPaMHUIBL; Ilo3HaBaTenbHBIE: CO3aBATh CTPYKTYPY B3aUMOCBS3EH JeSITeIbHOCTH
CMBICIIOBBIX €IMHHUI] TEKCTa dopmupoBaHHe
HaBBIKOB aHANN3A,
COIIOCTaBJICHUS,
CpaBHEHHS
28 O6rem KOHYyca. BBIBOAWTE (POPMYIIBI I BEIYUCICHHS KoMMyHuKaTHBHBIE: Pa3BUTh y YUaILMXCs PEACTABIEHUE O dopMupoBaHue 21.12
CamocrosTenbHas 00bEMOB YCEUEHHON MUPaMHIBI U MECTe MAaTEMAaTHKH B CUCTEME HayK. ycToiuuBoi
pabora. TecroBble YCEUEHHOT'0 KOHYCAa; pellaTh 3a1a4H, PerynsiruBHBI€: (HOPMUPOBATH IIEJIEBbIE YCTAHOBKHU Y4eOHOM MOTHBAIUH K
3ananus u3 ET'0. CBSI3aHHBIC C BBIYHCIICHHEM 00beMOB 3TUX | AestensHocTh. [lo3HaBaTeIbHBIE: pa3yaTh METO (b TO3HAHHUS 00y4eHHIo

TCI

OKPY’KAFOIIIETO MHPA T10 €70 LEIisM (HAaOMIOICHUE, OTIBIT,
SKCIICPUMEHT, MOZICIIMPOBAHNE, BBIUHCIICHHC)

$4 OO0bem mapa mu
miomansb cheps (7 4.)




29- | O6beM mapa. ®dopmynupoBath onpenesieHns mapa, ero | KoMMyHHMKaTHBHBIE: IIPOSBIISITH TOTOBHOCTB K 00CyxaeHnto | ®@opMupoBaHue 25.12/
30 LEHTPA, pajuyca U IMaMeTpa; Pa3HBIX TOYEK 3pEHUS U BBIPAOOTKE 001IeH (TpyIIoBOii) LIEIEBBIX 28.12
(hopmynupoBaTh TEOpEMY 00 MO3ULUU YCTaHOBOK
00béMe 1mIapa; PeryasiTuBHBIE: 0CO3HABATH KAUECTBO U YPOBEHb YCBOCHMUS yueOHOI
Ilo3naBaTenbHBIE: CO3[aBAaTh CTPYKTYPY B3aUMOCBS3EH JeSITeIbHOCTU
CMBICIIOBBIX €IMHHUI] TEKCTa dopMHpOoBaHHEe
HaBBIKOB aHAIN3a,
COIOCTABJICHMUS,
CpaBHEHUS
31 O6Bembl IapOBOTO OOBACHATD, YTO IPUHUMACTCS 32 KoMMyHUKATHBHBIE: Pa3BUTh y yUaIlIIXCS IPEJICTABICHAE O ®dopmupoBaHHe 11.01
CETMEHTa, IapOBOTO Iomazns cepsl; BbI- MECTE MaTEMATHKH B CHCTEME HAYK. YCTOHYNBOH
cos u IapOBOTO BOJUTH (POPMYITy, BEIPAKAIOLIYIO PerynsiruBHbIe: (HOPMUPOBATH I1EIIEBBIE YCTAHOBKH YIEOHOM MOTHBALUH K
CEeKTOopa. TecroBble wIonab cepsl uepes e€ paanyc, a JesrenbHOCTY. ITo3HaBaTeIbHBIE: Pa3IUaTh METO/IbI TO3HAHMS 00y4eHHIO
3amanus u3 ET'D. Taxxke GopMyIy IUIOMAAN chepuie- OKPY>KAFOIIIETO MHUPA T10 €0 HEIsM (HAOIOICHHE, OIIBIT,
CKOM 9acTH MOBEPXHOCTHU IIAPOBOTO 9KCTIEPHMEHT, MOZIETIMPOBAHNE, BBIUUCIICHHE)
CerMeHTa
32- | Ilnomane cepsl. OOBSCHSTH, YTO PUHUMAETCH 3a ionaap | KoMMyHHKaTHBHBIE: Onpe/ieNsiTh Neau U QyHKIUH dopMmupoBaHue 15.01/
33 TecToBble 3amaHUsA U3 cepsl 1 KaKk OHa BBIpaXKaeTcs 4epes3 YYaCTHHKOB, COCOOBI B3aMMOAEHCTBUS; IUIAHUPOBATh OOIUE | YCTOWYHMBOU 15.01
EID. panuyc cdepsl, HCTIOIB30BaTh HOPMYJIbI crocoObl pabOThl; 0OMEHUBATHCS 3HAHUSIMU MEXY WICHAMU MOTHUBALIUH K
00béMa mapa u wronagy chepsl Ipu TPYIIIBI UTs TPUHATHA 3()()EKTHBHBIX COBMECTHBIX PEIICHUH. | MpoOIeMHO-
peLIeHNH 33124 PerynsiruBHbIe: (HOPMUPOBATH LIENEBBIE YCTAHOBKH y4EOHOH | MOMCKOBOH
JIESITEIIbHOCTH, BEICTPANBATh MTOCIIEI0BATEIEHOCTD JeATeIbHOCTH
HeoOxonuMmbIx onepanuii. Ilo3HaBaTeJbHbIE: OCYIICCTBIISTH
CpaBHEHHE U KJIACCHU(HKAIHIO 10 33/IaHHBIM KPUTEPHIM
34 Kourpoabnas padora HayunTbes npuMeHSTh TPHOOpETCHHBIE Kommynukamuenwvie: ynpapisiTb CBOUM IOBEJCHUEM dopMupoBaHue 18.01
Ne 2 «O0BembI Te» 3HAHUsI, yMEHUs, HABBIKH B KOHKPETHON (KOHTPOJIB, CAMOKOPPEKIIHS, OLIEHKA CBOETO PE3YIbTaTa). HaBBIKOB
JEATEeIIbHOCTU Pezynamuenvie: HopMupoBaTh CIIOCOOHOCTh K MOOMIM3AIIMK | CaMOAHAIIN3a U
CHJI ¥ SHEPTHH; CTIOCOOHOCTH K BOJIEBOMY YCHIIHIO B CaMOKOHTPOJIA
IIPEOJOJICHUM NIPENSATCTBUM.
ITo3nasamenvnoie: BpiOupars Hanboee d3pdexTuBHbIC
Croco0BI peneHus 3aaad.
35 3auer Ne2 "O0beMbl Hayuntbcs npuMeHITh IpHOOpETEHHbIE KommynuxamugHsle: ynpaBisiTh CBOUM ITOBEICHUEM dopMmupoBaHue 22.01
Tea" 3HAHMS, yMEHHS, HABBIKA B KOHKPETHON (KOHTPOJIb, CAMOKOPPEKIIHS, OLIEHKA CBOETO PE3YIIbTaTa). HaBBIKOB
JIeITeIIbHOCTH Pezynamuegnpie: hHopMUpoOBaTH CIIOCOOHOCTH K MOOWIIN3AIMN | caMOaHAIN3a U
CHJI M 9HEPTHH; CHOCOOHOCTH K BOJICBOMY YCHJIHIO B CaMOKOHTPOJIS

MPEOJI0JICHHUH TIPETISITCTBUM.
Ilo3nasamensnuie: BriOMpars Hanodoee 3G QeKTHBHBIE
CIOCOOBI pelIeHns 3a/1a4.

I'maBa IV. Bekropsnl B
npocrpaHcTie (64acoB)

$1 MonsiTue BekTOpa B
npocrpancrie (1 4.)




36 ITonsTue Bexropa. DopMynIupoBaTh ONPENEIECHUS BEKTOPA, KoMMyHuKaTHBHBIE: CIIOCOOCTBOBATH (HOPMHUPOBAHUIO ®dopMUpOBaHHE 25.01
PaBeHCTBO BEKTOPOB. €ro JUIMHBI, KOJUIMHEAPHBIX BEKTOPOB, Hay4YHOT'O MUPOBO33PEHUS. HaBBIKOB
PaBHBIX BEKTOPOB; PeryasiTUBHBIE : OLIEHUBATh BECOMOCTb IIPUBOJUMBIX OCO3HaHHOTO
(hopMyTHpOBaTh U 10Ka3bIBaTh JIOKa3aTeNnbCTB U PacCyKICHUH. BbIOOpa Haubomee
YTBEPKJICHUS O PaBHBIX BEKTOpax ITo3HaBaTenbHBIE: OCYIIECTBIATh PACIIUPEHHBIN TOUCK 3¢ PEeKTUBHOTO
nHdopmanuu crnoco0a peleHus
$2 Caoxenne u
BbIYHUTAHUE BEKTOPOB.
YMHoOKeHHe BEeKTOpa
Ha 4uciao. (2 4.)
37- | CnoxxeHue U BBIYUTAHHUE OOBSICHATD, KaK ONPENEISIOTCS CyMMa U KoMMyHHKaTHBHBIE: IIPOSIBIISITH TOTOBHOCTH K 00CykeHnto | dopMupoBaHue 29.01/
38 BEKTOPOB. Y MHOKECHUE Pa3HOCTb Pa3HBIX TOYEK 3pEHUs U BBIPAOOTKE 001Iei (TpyInoBoi) LIEIEBBIX 01.02
BEKTOpa Ha YUCIIO. BEKTOPOB; (DOPMYJIMPOBATH U JIOKA3bIBATh | MO3UIHU YCTaHOBOK
Teopemy PeryassTuBHBIE: 0CO3HABATH KAUECTBO M YPOBEHb YCBOCHUS yueOHOI
OOBSCHATD, KaK ONPEeIIseTCs Ilo3HaBaTenbHBIE: CO3aBAaTh CTPYKTYPY B3aUMOCBSA3EH JeSITeIbHOCTU
MPOM3BECHHUE BEKTOpa Ha YHCIIO; CMBICIIOBBIX €IMHHMI] TEKCTA dopmupoBaHue
(hopMyTHpPOBaTh U I0KA3bIBATh TEOPEMY O HaBBIKOB aHAJIN3a,
KOOpJHMHATaX MPON3BEACHHS BEKTOpa Ha COIIOCTABJICHHUS,
YHCIIO U, ONMPAsCh Ha He€, 00OCHOBHIBATH CpaBHEHUSA
CBOICTBa 3TOH onepauuu
$3 KommianapHblie
BeKTOpPHI (3 4.)
39- | KommianapHeie OOBSICHATD, KaKHe BEKTOPHI HA3bIBAIOTCS KoMMyHHKaTHBHBIE: IPOSBIATE TOTOBHOCTE K 00CyXaeHu0 | dopMupoBaHUe 05.02/
40 BekTopbl. [IpaBu3o KOMIUTaHapHBIMU; pa3HBIX TOYCK 3pEHUS U BBIpabOTKe o0IIel (TpyIImoBoii) LIEJEBBIX 08.02
napaJulesIeuIe 1a. (hopMyTHpPOBaTH U JI0KA3bIBATh TEOPEMY TIO3UINN YCTaHOBOK
PaznoxxeHue BekTopa mno 0 Pa3NIoKeHHH BEKTOpa 1O TPEM PeryassTMBHBIE: 0CO3HABATh KAUECTBO M YPOBEHb YCBOCHHUS yuebHoit
TpeM HEeKOMIUIAHAPHBIM HEKOMIUTAHAPHBIM BEKTOpaM Ilo3HaBaTenbHBIE: CO3aBATh CTPYKTYPY B3aUMOCBS3EH JeSITeIbHOCTH
BEKTOpaM. CMBICIIOBBIX €IMHHI] TEKCTa dopmupoBaHHe
HaBBIKOB aHANN3A,
COIIOCTaBIICHUS,
CpaBHEHHS
41 3auet Ne3 «BekTopsl B Hayuntbcst npuMeHATh TpHOOpEeTEHHEIC Kommynukamuenwie: yrpaBisiTb CBOUM IOBEJIEHUEM dopMupoBaHuE 12.02
HIPOCTPAHCTBE 3HAHUSI, yMEHUS], HABBIKH B KOHKPETHON (KOHTPOJIB, CAMOKOPPEKIHS, OLIEHKA CBOETO PE3YIIbTaTa). HaBBIKOB
JEATEIbHOCTH Pezynamuensie: hpopMUpoBaThH CIIOCOOHOCTH K MOOWIIN3AIMN | caMOaHAIN3a U
CHJI M DHEPTHH; CIOCOOHOCTH K BOJICBOMY YCHIIHIO B CaMOKOHTPOJIS

MPEOJI0JICHUH TIPETISITCTBUM.
Ilo3nasamensnuie: BpiOMpars Hanboee 3G eKTHBHBIE
crocoOBI penieHns 3aaad.

T'naBa V. Mertopg
KOOPIAWHAT B
NMPOCTPAHCTBeE.
JBuskeHue.

(15 u.)




$1 KoopauHaTthl TOUKH
U KOOPANHATHI
BekTOpa(4 4.)

42 IIpssmoyronbHas cucrema OOBSICHATD, YTO TAKOE OCh KOOPIUHAT, KoMMyHUKATHBHBIE: Pa3BUTh Y yJaIllUXCs IPEICTABICHUE O dopmupoBaHue 15.02
KOOpJAUHAT B KaK OIpeieNsieTcsl KOOpUHATa TOUKHU 110 MECTe MAaTEMATHKH B CUCTEME HayK. ycToiuuBoi
MPOCTPAHCTBE. JTaHHOH OCH, KaK BBOIUTCS U PerynsiruBHbIe: (HOPMUPOBATH I1EIIEBBIE YCTAHOBKH YIEOHOM MOTHBALUH K

0003Ha4aeTCs MPAMOYTOJIbHAs CUCTEMA JesrenbHOCTH. ITo3HaBaTeIbHBIC: Pa3IMIaTh METO/BI TO3HAHMS 00y4eHHIO
KOOPJMHAT B IPOCTPAHCTBE, KaK OKPYKaFOIIIETO MHPA T10 €70 IIeIIsIM (HAOMFOACHNUE, OTIBIT,
Ha3bIBAIOTCS OCU KOOPJIHHAT; SKCHIEPUMEHT, MOJICIIMPOBAHIIE, BBIUNCIICHIIE)

43 Koopnunats! BekTopa. BBIBOJIUTH U HCIIOJIb30BATh B PELICHUAX KoMMyHUKATHBHBIE: Pa3BUTh y yUaIlIMXCA IPEJICTABICHUE O dopMmupoBaHue 19.02
CBs3b MEXIY 3a7a4 (popMyIIbl KOOPIAWHAT CEPETMHBI MECTe MAaTEMATHKH B CHCTEME HayK. yCTOMUYUBOH
KOOpJANHATaMU BEKTOPOB OTpE3KA, [UIMHBI BEKTOPA U PACCTOSHUS PerynsiruBHbI€: (HOPMUPOBATH I1EIIEBBIC YCTAHOBKH YIEOHOM MOTHBALUH K
U KOOpJMHATaMH TOYEK MEXIY ABYMS TOUYKAMHU. JesrenbHOCTH. ITo3HaBaTeIbHBIC: Pa3IMYaTh METO/BI TO3HAHMS 00y4eHHI0

OKPYKaIOIIIET0 MHPA T10 €10 IeJIsIM (HaOMFOCHNUE, OTIBIT,
9KCTIEPHMEHT, MOJIETIMPOBAHIE, BBIUHCIICHHE)
44- | Ilpocreiimue 3a1a4u B BBIBOJIUTH U MCIIOJIb30BATh B PEIICHUAX KoMMyHUKaTHBHBIE: OTIPEACIATH TN U QyHKIINN ®opMupoBaHuE 01.03/
45 KOOpJHUHATaX. 3a1a4 (opMyITbl KOOPJHHAT CePeINHbI YYaCTHHUKOB, CITIOCOOBI B3aMMOACHCTBHSL; IUTAHUPOBATh OOIIKE | YCTOHYMBOH 05.03
OTpe3Ka, [UIMHBI BEKTOPa U PACCTOSHUS crocoObI paboThl; 0OMEHHUBATHCS 3HAHUSAMHI MEXy WIEHAMH | MOTHBAIIUH K
MEXIy ABYMS TOUKaMHU. IPYNIIbI Jist TPUHATHS ) (HEKTUBHBIX COBMECTHBIX PEIIeHUH. | MpoOJIeMHO-
PerynsiruBHbI€: ()OPMHUPOBATH LEJIEBBIC YCTAHOBKH y4eOHOI | MOMCKOBOW
JIeSITETIHHOCTH, BBICTPAUBATh MOCIIEIOBATEIBHOCTh JeSITeIbHOCTH
HeoOxonuMbIx onepannii. Ilo3HaBaTeIbHBIE: OCYIIECTBIATH
CpaBHEHHE U KJIACCU(PUKAIIIO 10 33/laHHBIM KPUTEPUIM
$2 Ckaasipuoe
NpOU3BeicHH e
BEKTOPOB (6 4.)
46- | Yros MeXIy BEKTOpPaMHU. OOBACHATD, KaK ONPEEIIIeTCS Yol KoMMyHUKaTHBHBIE : OPIaHU30BbIBaTh U IJIAHUPOBATh dopMmupoBaHue 12.03/
47 CkanspHoe MEX/ly BEKTOpamu; y4eOHOE COTPYAHUYECTBO C YUUTEIEM 1 OJTHOKIACCHUKAMH. HaBBIKOB 15.03

IMPON3BEACHNE BEKTOPOB.

DopMyIUPOBATh ONPEACIICHUE
CKaJISIPHOTO IIPOU3BEJICHUS BEKTOPOB;
(hopMyIHpOBaTH U IOKa3bIBATh
YTBEP2KJECHHS O €T0 CBONCTBAX.

PerynsiTuBHBIE: ONPE/ICISATH MOCIIEI0BATENLHOCTh
MPOMEKYTOUYHBIX IIEJIel C yIeTOM KOHEYHOTO Pe3yJibTara,
COCTAaBJIATH IIJIaH I1OCIIEJ0BATEIBHOCTH IEHCTBHH.
IMo3naBaTenbHbBIE: YMETh OCYIIECTBIISATH aHATIN3 00BEKTOB,
CaMOCTOATENBLHO UCKaTh M 0TOMPATh HEOOXOAUMYIO
nHpopmanuio.

OpraHu3aluu u
aHajau3a CBOCH
JIeSITENILHOCTH,
caMoaHaau3a "
CaMOKOPPEKLUU
yueOHOI
JIeSITENILHOCTH




48- | Boruucnenue yrioB OOBSICHATD, KAKOH BEKTOP Ha3bIBACTCS KoMMyHHKAaTHBHBIE: ONPEIEIATh LENU U GYHKIHUN ®dopMUpOBaHHE 19.03/
49 MEXy IPSMBIMU U HaNpaBJIAOLIM BEKTOPOM MPSIMOH, Kak YYaCTHHKOB, COCOOBI B3aMMOAEHCTBUS; IUIAHMPOBATh O0IME | YCTOWYHMBOW 19.03
TUIOCKOCTSIMH. BBIYHCIINUTH YTOJI MEXKAY JBYMS IIPSIMBIMH, | CHOCOOBI paOOTHI; 0OOMEHMBATHCS 3HAHUSMU MEXKAY WICHAMH | MOTHBALUH K
€CJIM U3BECTHBI KOOPIAUHATHI X TPYIIBI IS TPUHATHS 3P )EKTHBHBIX COBMECTHBIX PEIICHUH. | MpoOIeMHO-
HaINpaBJIAOLNX BEKTOPOB; KaK PerynsiruBHbI€: ()OPMUPOBATH LIENEBHIC YCTAHOBKH y4eOHOH | MOMCKOBOU
BBIUUCIIUTH YTOJI MEXKAY NPAMON U JIeSITETIbHOCTH, BBICTPAUBATh MOCIE0BATENBHOCTh JeSITeIbHOCTU
IUIOCKOCTBIO, €CITH N3BECTHBI KOOPANHATHI | HeoOxoanmbIx onepanuii. Ilo3HaBaTe/bHbIE: OCYIIECTBIISATH
HAaIpaBJIAIONIEr0 BEKTOPA MPSMOH 1 CpaBHEHHE U KJIACCU(UKAIHIO MO 3a1aHHBIM KPUTEPHUAM
BEKTOPa, MEPHECHANKYIISIPHOTO K IIIO-
CKOCTH, KaK BBIYHCIHUTH YTOI MEXIY
JBYMSI INTOCKOCTSIMH, €CITH U3BECTHBI
KOOP/AMHATHI BEKTOPOB,
NEepHEHIUKYIISPHBIX K 3TUM MJIOCKOCTAM
50- | Pemenue 3agau Ha OOBACHATD, UTO Ha3bIBaeTCsS ypaBHeHHEM | KoMMyHHMKaTHBHBIE: IPOSIBIATH TOTOBHOCTD K 00CyxaeHuto | dopmupoBaHue 29.03/
51 BBIYUCIIEHUE yTJIa MEXIY JIaHHOM MOBEPXHOCTHU B 3aJaHHOM pa3HBIX TOYCK 3PEHUS U BhIpaOOTKE 00IIIel (TPyIImoBOii) LIEJIEBBIX 02.04
BEKTOpPaMHU, CKaJIIPHOTO MPSMOYTOJIBHOM cUcTEME MO3ULHUU YCTaHOBOK
MIPOM3BEICHNUS BEKTOPOB. KOODJMHAT, BHIBOJUTH YpaBHeHHe cepbl | PeryasiruBHbIe: 0CO3HABAaTh KAYECTBO M YPOBEHb YCBOCHHUS yueOHOI
JTAaHHOTO pajnyca C LIEHTPOM B TaHHOH Ilo3HaBaTenbHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3€i JeSITeIbHOCTH
TOYKE CMBICIIOBBIX €IMHHMI] TEKCTA
$3 JIBmzkenue (3 4.)
52 IlenTpanpHas OOBACHATD, UTO TaKOE OTOOpaKEHHE KoMMyHUKAaTHBHBIE: IPOSBIIATH TOTOBHOCTH K 00CyxaeHnio | PopMHupoBaHHe 05.04
cummetpus. OceBas MIPOCTPaHCTBA HA ce0s M B KAKOM CIIyJae Pa3HBIX TOYEK 3pEHUs U BBIPaOOTKE 001IeH (TpyInoBoii) LIEJIEBBIX
CHMMETPHSI. OHO Ha3bIBAETCS JBIKCHUEM TO3UINN YCTaHOBOK
MPOCTPAHCTBA; O0BICHSITH, YTO TAaKOE PerynsiTuBHBIE: OCO3HABAaTh KAYECTBO M YPOBEHD YCBOCHHUS yueOHOH
oceBasi CHUMMETPHS, IEHTPaJIbHAS IMo3HaBaTenbHBIE: CO3/IABATh CTPYKTYPY B3aNMOCBSI3EH JeATeIbHOCTH

CHMMETPHS, 3epKalibHasi CHMMETPUS
000CHOBBIBATH, YTO 3TH OTOOPAKEHHUS
MPOCTPAHCTBA Ha ceOsl ABISIOTCS
JABMKCHUAMMU, IIPUBOANUTH IPUMEPHI
HCIIOJIb30BAaHUA ]lBI/I)KeHI/Iﬁ pu
000CHOBaHMH paBeHCTBA QUTYP

CMBICJIOBBIX €IMHHUIL TCKCTA




53- | 3epkasibHasi CHMMETPHSL. OOBSICHATD, YTO TAKOE OTOOpaKEHUE KoMMyHHKaTHBHBIE : OPraHU30BBIBATh U IUIAHUPOBATh ®dopMUpOBaHHE 09.04/
54 IlapannensHeiii MPOCTPAHCTBA Ha ce0sl ¥ B KAaKOM Cllydae yueOHOE COTPYAHMYECTBO C YUUTEIEM U OJJHOKJIACCHUKAMHU. HAaBBIKOB 12.04
HepeHoc. OHO Ha3bIBACTCS ABMKECHHUEM PeryasiTuBHBIE: ONPEIEIIATH OCIEJOBATEIBHOCTD OpraHu3aly U
[IpeobpazoBanue MPOCTPAHCTBA; OOBICHSITH, YTO TAKOE MIPOMEKYTOUHBIX LieJIel C yueTOM KOHEYHOTO pe3yibTara, aHau3a cBoel
nogoousi. napajenbHbli IepeHoC Ha JaHHbII COCTaBIIATH IJIaH NOCIIE0BATEIbHOCTH ASHCTBHIA. JeSITeIbHOCTH,
BeKTOp; OOBSCHATE, YTO TaKOE IMo3naBaTenbHBIE: YMETh OCYILECTBIIATH aHATU3 OOBEKTOB, | caMoaHaIM3a U
HEHTpaTbHOEe ToH00ue (TOMOTETHS) U CaMOCTOSTENIFHO UCKaTh U OTOMPATh HEOOXOTUMYIO CaMOKOPPEKINU
KaKHMHU CBOMCTBaMHU OHO 0oOJajaer, HHPOPMALIHIO. yaeOHoit
YTO TaKoe MpeoOpa3oBaHme MOT00N 1 ESITENFHOCTH
KakK C €ro MOMOIIBIO BBOJHUTCS MTOHSATHE
OJOOHBIX (UTYP B IPOCTPAHCTBE.
55 KonTpoabHas padora HayunTbcs npUMEHSTh TPHOOPETCHHBIE KoMMyHHUKATHBHBIE: ONIPEICTATh NENU U GYHKINN ®dopmupoBaHHe 16.04
Ne 3 «Meton 3HAHUS, yMEHUS, HABBIKH B KOHKPETHOU YYaCTHHKOB, COCOOBI B3aMMOAEHCTBUS; IUIAHMPOBATh OOIUE | YCTOWYHMBON
KOOpPAWHAT B JIeSITeIbHOCTH crocoObl paboThl; 0OMEHHUBATHCS 3HAHUAMH MEXly WIEHAMH | MOTHBAIIUH K
NPOCTPAHCTBeE» IPYNIIbI ISt TPUHATHS () (HEKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
PerynsiruBHbIe: ()OPMUPOBATH LIEJEBBIC YCTAHOBKH y4eOHOI | MOMCKOBOU
JIeSITeTIbHOCTH, BBICTPAUBATh MIOCIIEIOBATEIBHOCTh JeSITeIbHOCTH
HeoOxonuMbIx onepauunii. Ilo3HaBaTeJbHbBIE: OCYLIECTBISTH
CpaBHEHHE U KJIACCU(PUKAIIIO 1O 331aHHBIM KPUTEPHAM
56 3auver Ne 3 «Metoa HayuuTtbcs IpUMEHATs IPHOOpPETEHHBIE KoMMyHUKAaTHBHBIE : OPIaHU30BBIBAaTh U IUIAHUPOBATh ®dopMmupoBaHue 19.04
KOOpPAWHAT B 3HAHUS, YMEHUS, HABBIKH B KOHKPETHON y4eOHOE COTPYJHUYECTBO C YUUTENIEM U OJHOKIACCHUKAMH. HaBBIKOB
NPOCTPAHCTBeE» JIeSITeTIbHOCTH PeryasiTuBHBIE: ONPEACIIATH OCIEJOBATEIBHOCTh OpraHu3aIiy U
MIPOMEKYTOUHBIX LIeNIel C yueTOM KOHEYHOTO pe3ysbTara, aHaJM3a cBoeH
COCTaBIIATH TUIAH MOCIIEI0BATEIBHOCTH AECHCTBUM. JIEeATEIIbLHOCTH,
Ilo3HaBaTenbHBIE: yMETh OCYIIECTBIATH aHATH3 0OBEKTOB, camMoaHalin3a u
CaMOCTOSATENLHO UCKaTh M OTOMPATh HEOOXOAUMYIO CaMOKOPPEKINH
HHPOPMALIHIO. yaeOHOI
JIeATeIbHOCTH
3aka04HTeIbHOE
NMOBTOPEeHHE NMPH
NMOArOTOBKE U
HTOrOBOMH AaTTEeCTALMH
no reomerpuu (12 4.)
57- AKCHOMBI YmeTs 000011aTh ¥ CHCTEMaTH3HPOBATh KoMMyHUKaTHBHBIE : OPIaHU30BbIBaTh U IJIAHUPOBATh dopMmupoBaHue 23.04/26.
59 CTEPEOMETPHH. 3HAHUSA 110 IPOUJIEHHBIM TEMaM U y4eOHOE COTPYAHUYECTBO C YUUTEIEM 1 OJTHOKIACCHUKAMH. HaBBIKOB 04/ 30.04
[TapamrensHOCTH HCIIONIB30BATh WX MIPH PEUICHUN PeryasiTuBHBIE: ONPEACTIATH OCIEOBATEIEHOCTD OpraHU3aId U
MPAMBIX M TUIOCKOCTEH. MIPUMEPOB | 3a7ad. MIPOMEKYTOUHBIX LIeJIel C y9eTOM KOHEYHOTO pe3ysIbTara, aHaJM3a CBOEH
TleprieHIUKYJIAPHOCTH COCTaBJISITh IIJIaH MOCJIEIOBATEILHOCTH JACHUCTBUM. JIESITEBHOCTH,
MPAMBIX B TUIOCKOCTEH. Ilo3HaBaTebHBIE: YMETH OCYIIECTBISATh aHAIN3 OOBEKTOB, | CaMOaHANIN3a U
CaMOCTOATENLHO UCKAaTh M OTOMPATh HEOOXOAUMYIO CaMOKOPPEKIHUU
nHpopmanuio. yueOHOH

JCATCIBHOCTHU




60- MHOrorpaHHUKHU: YMers 000011aTh M CUCTEMAaTHU3UPOBATh KoMMyHHKAaTHBHBIE: ONPEIEIATh LENU U GYHKIHUN ®dopMUpOBaHHE 04.05/
61 napajulelIeuIen, 3HAHUS 110 NPOUTCHHBIM TEMaM U YYaCTHHKOB, COCOOBI B3aMMOAEHCTBUS; IUIAHMPOBATh O0IME | YCTOWYHMBOW 07.05
IpU3Ma, MUPaMuaa, UCIIOJIB30BaTh UX MIPU PELICHUN CHOCOOBI pa0dOTHI; 0OMEHUBATHCS 3HAHUSAMHU MEKAY WICHAMH | MOTHBALUH K
IUTOIAAN UX MPHUMEPOB U 3ajau. TPYIIBI IS TPUHATHS 3)()EKTHBHBIX COBMECTHBIX PEIICHUH. | MpoOIeMHO-
MOBEPXHOCTEN, 00BEMBI PerynsiruBHbI€: ()OPMUPOBATH LIENEBHIC YCTAHOBKH y4eOHOH | MOMCKOBOU
TeJl. JIeSITETIbHOCTH, BBICTPAUBATh MIOCIIEI0BATEIBHOCTh JeSITeIbHOCTU
HeoOxonnmbIx onepanuii. Ilo3HaBaTeJbHbIE: OCYIICCTBIISATH
CpaBHEHHE U KJIACCU(UKAIHIO MO 3a1aHHBIM KPUTEPHUAM
62- Hununaap, KoHyC U map, YMeTb 000011aTh ¥ CHCTEMAaTH3UPOBATh KoMMyHHUKAaTHBHBIE : OPIaHU30BBIBATh U IUIAHUPOBATH dopmupoBaHue 11.05/
63 IUIOLIAIA IOBEPXHOCTEN 3HAHMsI 110 IIPOMICHHBIM TEMaM U y4eOHOE COTPYJHUYECTBO C YUUTENIEM U OJHOKIIACCHUKAMU. HaBbIKOB 14.05
Tell. UCIIONIb30BaTh UX NPH PEIICHUN PerynsiTuBHBIE: ONPEACIATH MOCIIEA0BATENLHOCTD OpTaHM3aINN |
MPUMEPOB U 3a/1a4. MPOMEXKYTOUYHBIX IIEJIeH ¢ yIeTOM KOHEYHOTO Pe3yJbTara, aHanM3a CBOeH
COCTAaBJIATH IIJIaH ITOCIIEJOBATEIBHOCTH ICHCTBHH. JEeATEeIbHOCTH,
ITo3HaBaTenbHbBIE: YMETh OCYIIECTBIIATH aHATN3 OOBEKTOB, | caMOaHANIN3a U
CaMOCTOATENBHO UCKAaTh M OTOMPATh HEOOXOAUMYIO CaMOKOPPEKINH
HHPOPMALIHIO. yaeOHoi
JeSITeIbHOCTH
64- OOBeMBI Te. YMeTs 00001aTh M CHCTEMAaTH3UPOBATh KoMMyHHKATHBHBIE : OPTraHH30BHIBATH U IJIAHUPOBATH ®dopmHpOBaHHE 17.05/
65 KomOunaums tei. 3HAHUA 110 NPOUJIEHHBIM TEMaM U yue0HO€E COTPYAHUYECTBO C YUUTENIEM U OJJHOKIACCHUKAMH. LEJIEBBIX 20.05
UCIIOJIb30BaTh UX NPH PEILICHUN PerynsiruBHBIE: ONPEAEIATH OCIIEI0BATENLHOCT YCTaHOBOK
MPUMEPOB U 3a/1a4. MPOMEXXYTOYHBIX IIeJIel ¢ yIeTOM KOHEYHOTO pe3yJibTara, yueOHOH
COCTAaBJIATH IIJIaH TTOCIIEJOBATEIBHOCTH ICHCTBHH. JeATeIbHOCTH
Ilo3HaBaTenbHBIE: yMETHh OCYIIECTBIATH aHATH3 0OBEKTOB, dopMmupoBaHue
CaMOCTOSATENIFHO UCKaTh U OTOUPaTh HEOOXOTUMYIO HaBbIKOB
nHPOPMALHIO. OCO3HAHHOTO
BbIOOpa Hambosee
3G PEeKTUBHOTO
crioco0a penieHus
66 Hrorosast KOHTpONbHAs 21.05
pabora.
67- | AHanu3 24.05/
68 | KOHTPOJIbHOM 25.05

paboTbl.PeweHmne
3ajau.
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