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IHosicHUTEALHAA 3aIIHCKA

HaumenoBanue yuebHoro npenmera MartemaTuka (reomeTpus)
Kiace 11 A

YpoBeHb OCHOBHOE 00111ee 00pa3oBaHue

Cpoxk peanmzaruu nporpammbl 2021 - 2022 y4eOHblii roj

KonngectBo yacoB no yueOHOMY IJIaHy Bcero 68 4acoB B roa; 2 yaca B HelesI0

[InanupoBaHue cOCTaBICHO Ha OCHOBE cOOpHIKA padouyux nporpamm «I'eomerpus. [Iporpammbl 0611e00pa3oBaTebHbIX yupexaeHuii. 10-11 kiaaccoi»,

cocraBuresib: T.A. BypmucrpoBa MockBa «IIpocBemenne» 2016

Vyeonuk: I'eomerpus, 10 — 11 : Yued. nisa odmeodpa3zoat. yupexaenuit / JI.C. Aranacsan, B.®. bByrys3os, C.b. KagomueB u ap. — 11 u3n. — M. :
IIpocBemenne, 2016. — 255 c.

Pabouas nporpamma pazpaborana B cooTBeTcTBUM ¢ PenepasibHbIM 3akoHOM OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumny;
denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpPEIHEro oOlero oOpa3oBaHMs, YTBEpP)KICHHBIM HpHKa3oM MUHHCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 (nanee — ®I'OC cpennero o6miero oopazoBanus);

[TopsiakoM OpraHu3aly U OCYIIECTBICHUsT 00pa30BaTEIbHON AEATENIbHOCTU MO OCHOBHBIM 0011€00pa30BaTeIbHBIM IpOrpaMMaM — 00pa30BaTeIbHbIM
IporpaMMaM HadaJlbHOTO OOIIero, OCHOBHOTO OOIIEro M CpeAHero oO0IIero oO0pa30BaHUSA, YTBEPKIACHHBIM IpHKa3oM MUHHCTEpCTBAa IPOCBEIICHUS
Poccuiickoit @enepanuu ot 28.08.2020 Ne 442;

pacnopsbkenneM Komutera mo o6pasoBanuio ot 12.04.2021 Ne 1013-p «O ¢opmupoBaHMM KaJ€HIAPHOIO y4eOHOro rpauka rocynapCTBEHHBIX
00pa3oBaTeNbHBIX yUpEexIeHU
Cankr-IlerepOypra, peaiu3yrOIIIX OCHOBHBIE 001Ie00pa3zoBaTeabHbIe MporpaMmsbl, B 2021/2022 yueOHOM TOITY»;

pacniopsbkenneM Komutera mo oOpasoBanuto ot 09.04.2021 Ne 997-p «O ¢dopmupoBaHuM y4eOHBIX IUIAHOB TOCYAAPCTBEHHBIX 00pa3oBaTelIbHbIX
yupexnenuit Cankt-IlerepOypra, pean3yronmx 0OCHOBHBIE 001eo0pa3oBaTenbHble TporpamMmbl, Ha 2021/2022 yaeOHbIH TO1Y;

denepanbHBIM MEpeYHEM YUYEOHMKOB, PEKOMEHIYEMBIX K MHCIOJb30BAHUIO TMPU pEANTH3aLUU HMMEIOUIMX TOCYIAapCTBEHHYIO aKKpEeIUTAIHIO
o0pa3oBaTeNbHBIX MPOTrpaMM HAdaJbHOrO OOIIEro, OCHOBHOTO OOIIEro, cpeiHero oOmiero oOpa3oBaHUS, YTBEPXKACHHBIM IPHUKAa30M MHUHHCTEpCTBA
npocsenienus Poccuiickoit denepannn ot 20.05.2020 Ne 254;

MepeyHEM OpraHU3alui, OCYIIECTBIAIOMIMX BBIIYCK Y4EOHBIX IMOCOOHMI, KOTOpBIE MOMYCKAIOTCS K HCIOJB30BAHUIO INPU pealn3alii HUMEIOIINX
TOCYJJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeNbHBIX MPOrpaMM HadyalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEJHEro O0IIero o0pa3oBaHMs, YTBEPIKICHHBIM
npukazoM MunucrepcTBa oopazoBanus U Hayku Poccuiickoii @eneparuu ot 09.06.2016 Ne 699;



canutapubiMu mipaBusamu CIT 2.4.3648-20 «CaHMTapHO-3MTUAEMHUOJIOTHYECKUE TPEOOBaHMS K OpraHU3allMd BOCIHUTAHHS M OOydYeHHs, OTAbIXa U
O37I0POBJICHUSI JIe€Te M MOJIOJEKHU, YTBEPKICHHBIMH IIOCTAaHOBJIEHHEM [JIaBHOTO TOCyIapCTBEHHOIO caHUTapHOro Bpada Poccuckoit denepauuu ot
28.09.2020 Ne 28;

canuTapHeiMi TipaBuiamMu u HopMmamu CanlluH 1.2.3685-21 «['urumeHuveckne HOPMATHUBBI M TpeOOBaHUS K OOECIEUCHHUIO OE30MacHOCTH U (WMJIN)
0€3BpeAHOCTH JUI YeoBeKa (hakTOPOB Cpeabl OOMTAHUA», YTBEPKICHHBIMU TOCTAHOBJICHUEM [ TaBHOTO TOCYJapCTBEHHOTO CAaHUTAPHOTO Bpaya Poccuiickoit
®enepanuu ot 28.01.2021 Ne 2;

Ycraom ['BOY mkomer Ne 204 IlentpansHoro paiiona Cankt-IlerepOypra, yTBepkIeHHBIM pacrnopsibkeHrneM Komurera mo o0Opa3oBaHHIO OT
28.07.2015 r. Ne 3641-p.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O ITPEJIMETA
[Tporpamma obecrieurBaeT JOCTIXKEHHSI CIETYIONNX PE3YJIbTATOB OCBOCHHS 00Pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO 00IIeTro 00pa3oBaHus:
JIn4HOCTHBIE pe3y/IbTaThl:
- BKJIFOYAIOIIUX TOTOBHOCTD M CIIOCOOHOCTH 00YUYAIOMIMXCS K CaMOPa3BUTHIO, JIMYHOCTHOMY CAMOOIIPEICIICHUIO M CAMOBOCITUTAHUIO B COOTBETCTBHU C
00111€4eTI0BEYECKMMHU LIEHHOCTSIMU;
- ¢()OpPMHUPOBAHHOCTh WX MOTHBAIMH K O0YYEHHIO U IeJICHANPABICHHON TT03HABATEILHON AEATEIBHOCTH, CHCTEMbI 3HAYUMBIX COI[HAIBHBIX U
MEXJIMYHOCTHBIX OTHOIIEHUH, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;
- cI0COOHOCTB CTaBUTH IIETTH U CTPOUTH )KU3HEHHBIE TIAHbI;
- TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSATENIBbHOM, TBOPUECKOM U OTBETCTBEHHOM JIeSITEIbHOCTH;
- HaBBIKU COTPYJIHUYECTBA CO CBEPCTHUKAMH, AETbMU MJIQ/ILLIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeNIbHOM, 0OIIECTBEHHO MOJIE3HOH, Y4eOHO-
HCCJIEIOBATENBCKOM, IPOEKTHON U IPYTUX
BUJIaX JIESATEIBbHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMO0Opa30BaHUIO, HA MPOTSHKEHUH BCEH JKU3HU;
- CO3HATEJNbHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBUIO YCIEIIHOM NMpopeccCHOHANbHON M 00I1I€CTBEHHOM NesSTEIbHOCTH.

MertanpeamMeTHble pe3yJbTaThl:

- BKJIOYAIOIMX OCBOEHHBIE 00YYaIOLIMMHUCS MEKITPEIMETHBIE TOHATHUS M YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS (pEryIsITUBHbIE, TO3HABATENIbHBIE,
KOMMYHHKATUBHBIE);

- CaMOCTOSITENIbHOCTh B INITAHUPOBAHUHU M OCYILECTBIEHUH YUE€OHOM NeATETbHOCTH U OPTaHU3aIMK y4eOHOT0 COTPYJHUYECTBA C IeJaroraMu 1
CBEPCTHUKAMH;

- CI0COOHOCTH K IOCTPOCHUIO UHIMBUAYaIbHOW 00pa30BaTeIbHON TPAeKTOPUH, BlIaIEHUE HaBbIKaMH y4eOHO-HCCIIE0BATENbCKOM, TPOSKTHON U COLIMAIBbHOM
NeSITeNIbHOCTH;

- YMEHHME CaMOCTOSATENBHO ONPEAEIIAT UENH AEATENBHOCTH U COCTABIIATH IUIAHBI I€ATENbHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATH, KOHTPOIMPOBATh U
KOPPEKTUPOBATh JIEATEIbHOCTb;



- HCIIOJIB30BaTh BCE BO3ZMOXKHBIE PECYPCHI IS TOCTHKEHUS TIOCTABIICHHBIX IIeJICH U pealn3aliy IIaHOB e TeIbHOCTH,

- BEIOMPATH YCIEIIHbIC CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;

- YMEHHE MPOTYKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM JIEATEIHHOCTH, YIUTHIBATh TO3HUIIMH JPYTUX YIaCTHUKOB JACSITEILHOCTH,
3¢ dexTUBHO paspenarh KOHQIUKTHI;

- BIIQJICHHE HAaBBIKAMU TIO3HABATEIILHOM, Y4eOHO-UCCIIEeIOBATEILCKON U TIPOSKTHOM JIEATEIIEHOCTH, HABBIKAMH pa3pelIeHUs IPOOIeM;

- crI0cOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHHS MTPAKTUYCCKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTH U CITIOCOOHOCTH K CAaMOCTOSITENIbHOM HH(POPMAIIMOHHO- TTO3HABATEIILHOM IeATEILHOCTH, BKIIOYAsi YMEHHE OPHCHTUPOBATHCS B PA3THIHBIX
WCTOYHUKAX MH(OpMAIIMH, KPUTUIESCKH OLICHUBATh U MHTEPIIPETUPOBATh HH(DOPMAIIHIO, TOIYy4aeMYIO U3 PA3JIMYHBIX HCTOYHHKOB,

- YMEHHE HCIIOJIb30BaTh CPeICTBA MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHOoorui (nanee — UKT) B pemieHnM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTraHU3aIMOHHBIX 33]1a4 C COOJI0ICHNEM TPeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI, PECYPCOCOSPEKECHHUS, IIPABOBBIX U 3TUYECKUX HOPM,
HOPM HMH(OPMAIMOHHON 0€30MMaCHOCTH;

- BJIaJICHUE HABBIKAMHU TIO3HABATEIILHOM PeIICKCUH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHI U MBICIIUTEIILHBIX MPOIIECCOB, HX PE3YJIbTATOB M OCHOBAHUH,
TPaHUI] CBOCTO 3HAHMSI M HE3HAHWSI, HOBBIX ITO3HABATEIBHBIX 33/1a4 M CPEJICTB UX JIOCTHIKCHUSI.

IIpenmeTrHble pe3yabTaThl:
-BKJIIOUYAIOIINX OCBOEHHBIE O0YYAIOIUMHUCS B XOJ€ N3YUYEHHs yUeOHOr o npeaMeTa yMEeHUs, BUAbI IESITEIbHOCTH 110 MOJyYSHHIO HOBOI'O 3HAHHSI B paMKax
y4eOHOTO MpeIMeTa, €ro NPeodpa30BaHUIO U IPUMEHEHHUIO B Y4eOHBIX, YI€OHO-TIPOCKTHBIX M COLUAIBHO-TIPOSKTHBIX CUTYAIUX;
- (hopMupoBaHKE MAaTEMAaTUUYECKOTO TUIIA MBIIUIEHUS, BJIaJIEHUE T€OMETPUYECKON TEPMUHOJIOIHEH, KIIFOUEBbIMU MOHATHSIMU, METOJIaMH U IPUEMAMU;
- ¢(OpMHUPOBAHHOCTb MIPEACTABICHUN O MaTeEMaTHKeE, O CIIOCOOaX ONMCAHUS HA MaTEMAaTHUYECKOM S3bIKE SIBJICHUN peallbHOTO MUPA;
- chopMHPOBAHHOCTH PEJACTABICHUN O MAaTEMAaTUUYECKUX MOHSITHAX, KaK O BAKHEHIIMX MaTEMAaTUYECKUX MOJEIISAX, TO3BOJISIFOIINX ONKCHIBATh U U3y4YaTh
pa3HbIE NIPOLIECCH] U SBJIEHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IOCTPOECHUSI MAaTEMaTHYECKUX TEOPUH;
- BJIaJICHHE METOJIaMH JI0Ka3aTeJbCTB U aJITOPUTMOB PELLICHUS;
- YMEHHME UX IIPUMEHSATH, IPOBOJIUTH JOKA3aTEIbHBIE PACCYKIECHUS B XO/I€ PELICHUS 3a/1ay;
- BJIaZICHHE€ OCHOBHBIMH MOHSATUSAMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTYpaxX, UX OCHOBHBIX CBOWCTBAX;
- ¢()OpMHUPOBAHHOCTh YMEHUS PAaclO3HAaBATh HA YepTexkax, MOJEISIX U B peallbHOM MHUpe reoMeTprudecKkue (pUrypsl;
- IPUMEHEHNE N3YYEHHBIX CBOMCTB T€OMeTprudecKuX (Guryp u popmysn Juist perieHnsi FeOMEeTPUUECKHX 3ajad U 3ajjau ¢ MPaKTUYECKUM COJIEpKaHUEM;
- BJIaZICHHE HAaBBIKAMU MCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpU PEIIECHUH 3a/1a4.
Hcnonb3oBath npuodpeTeHHbIe 3HAHUA M YMEHHUS B IPAKTHYECKOH J1eATeJbHOCTH U NOBCeIHEBHOI KU3HHU AJIS:
-MCCIeIOBaHUS (MOJICIMPOBAHUS) HECIIOKHBIX MPAKTHUYECKUX CUTYaIMii Ha OCHOBE M3yYeHHBIX ()OPMYI U CBOMCTB QUTYD;
-BBIYMCIICHUS JJIMH, TUIOIIAJel 1 00bEMOB pealbHBIX OOBEKTOB MPH PEIICHUH MPAKTHUECKUX 3ajay, UCIOIb3Ysl P HEOOXOAUMOCTH CIPABOYHUKH U
BBIUYHCIIUTENBHBIE YCTPOIICTBA

B pe3ynbrare u3ydeHus TeOMETpUN O0YYaIOLIUiiCs HAYYHTCS:
° pacrno3HaBaTh Ha 4YepTeKax U MOJEIIAX MPOCTPAHCTBEHHBIE ()OPMbI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300paKEeHUSIMU;
° OIHUCHIBAThH B3aMHOE PACIIOJIOKEHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE, apeyMeHMUpo8amy C0U CyHCOeHUs 00 SMOM PACNONONCEHUU,
° aHAJIM3UPOBATh B MPOCTEUIINX CIydasiX B3aUMHOE PacIoyiokeHHe 00BEKTOB B POCTPAHCTBE;



° M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH U KPYTJIbIE Tella, BBIOJHITH YEPTEXKH 110 YCIOBHSIM 3a/1a4;

° CTPOUTH MPOCTEUIIINE CCUCHHS Ky0a, IPU3MBI, ITHPaAMHUJIbI;

° peniaTh IIAHUMETPUYECKHIE U IPOCTEHINNE CTEPEOMETPUICCKHE 3a/1a4H Ha HAXO0XKJICHUE TEOMETPUUCCKUX BEITUNIHH
(mmuH, yrioB, momaei, 00beMoB);

° HCIOJIb30BATh MIPH PEIICHUU CTEPEOMETPUICCKHX 33a4 IUIAHUMETPUIECKHE (DAKThI U METOJIBL;

° MIPOBOIMTH JIOKA3aTEIbHBIC PACCYKIACHHS B X0JI¢ PEIICHUS 3a/1ad.

OOyyaromuiics noayYum 603IMOHCHOCHLb:

® peuiambs HCUZHEeHHO npaxkmuieckKue 361@61'{%;

® CAMOCMOAMENbHO npu06pemamb U NPUMEHANMb 3HAHUA 8 PA3TUHUHBIX CUM)YAYUAX, pa60man1b 6 cpynnax,
® ApCYMEeHmuposamsv U Omcmaueams C6010 MO4KY 3peHusd,;

® ymemo Ciyuiams Opyeux, uzejliekamo y’{€6HyIO MH¢OPMCZZ/;M}O HA OCHOe6€E conocmasumelbHoco AdHaiu3a

00vbeKmos;
®  1101b308aMbCS NPEOMEMHBIM YKa3amenem SHYUKIONeOUll U CHPABOUHUKOS Ol HAXOIHCOEHUs
uHgopmayuu,
®  CcamMocmosmenbHo 0elucmeo8ams 6 CUMyayuy HeonpeoeNeHHOCMU NPU PeueHUU akmyaibHblX 018 HUX
npoonem.
®  V3Hamb 3HAUEHUe MamemMamuieckou HayKu 01 peuleHus 3a0ay, 603HUKAIOWUX 68 MeopuU U NPaKmuke, WUpomy u 6 mo Jice 8pems 02PaAHUYEeHHOCMb
NPUMEHEHUs. MAMeMAMU4ecKux Memooos K aHaIUu3y U UCCIe008aHUI0 NPOYECCO8 U A8NeHUll 8 npupooe u obujecmee;
® V3HAMb 3HAYEHUEe NPAKMUKU U BONPOCOS8, BOHUKAIOWUX 8 CAMOU Mamemamuxe 05l (QOpMUpOSaHUs U pazeumus MamemMamuiecKoli Hayku, UCmopuio
PAa36umusi BO3HUKHOBEHUS U PA3GUMUSL 2eOMEMPUU,
® NPpUMEHAMb YHUBEPCANbHII XAPAKMeP 3aKOHO08 I02UKU MAMEMAMUYECKUX PACCYHCOeHU, UX NPUMEHUMOCTb 80 6Cex 00IACMAX 4eN08e4ecKol
0esmenbHOCmuU, 8epOAMHOCIMHbII XAPAKmMep Pa3IuyHbIX NPOYECCO8 OKPYHCAIOUE20 MUpA,
COJEPKAHUE YYEBHOI'O ITPEJIMETA
1. TloBTopenue (3 4.)
2. Iuamuap, konyc u mwap (16 4.)
Hunmuuap. Konyc. Chepa.
3. O6bembI Tea (174.)
O6beM nmpsiMoyrosibHOTO napauienenunena. OobeM npsiMoi TpU3MBbI U IIHHAPA. OObeMbl HAKIIOHHOM MTPU3MBL, TUPaMUJIbl U KoHyca. O0beM m1apa u
Iomaab chepsl.
4. BekTopbl B npocTpaHcTBe (6 4.)

IlonsTue BCKTOpa B IPOCTPAHCTBE. CrnoXeHHE U BBIUNTAaHHE BCKTOPOB. YMHOXKEHHE BCKTOpaA Ha YHCJIO. KOMHHaHapHLIC BCKTOPHGI.

5.

Meroa koopauHat B npocrpancrse. [{Buxenne. (15 4.)

Koopannats! TOukn ¥ KOOpAUHATHI BEKTOpa. CKaIsIpHOE MPOU3BEICHNE BEKTOPOB. JIBHKEHHE.

6.

3ak/04uTeIbHOE IOBTOPEHUE NIPH MOATOTOBKE U UTOI0BOH arrecranuu no reomerpum (11 4.)



Kaneﬂnapﬂo-TeMaanecxoe NJJAaHHPOBAaHUE

Ne Tewma pa3zena, Tema Ko - YV Jara Jara IIp
n/n ypoka BO IIpeaMETHbIC MeTanpeMeTHbIC JIHYHOCTHBIC 1o 1o ume
9acoB ¢daxry | miany .
IloBTOpEeHUE
(Bu.)
1 ITapamiensHOCTB 1 YMeTs 00001aTh M CHCTEMAaTH3UPOBATh KoMMyHUKAaTHBHBIE : OPraHU30BHIBATH U IJIAHHPOBATh DopMHpOBaHUE
HPSIMBIX U INIOCKOCTEH 3HAHWSA 110 MPOIICHHBIM TEMaM H y4e0HOe COTPYZAHHUYECTBO C YUUTEIEM U OJHOKIACCHUKAMH. LETEBBIX
UCIIONb30BaTh UX MPH PEILICHUN PerynsiTuBHBI€: OIIPEAEIATH MIOCIEAOBATEILHOCTD YCTaHOBOK
MIPUMEPOB U 3ajau. MIPOMEKYTOUHBIX LIeeH C yueTOM KOHEUHOTO pe3yJIbTara, y4eOHOoI
COCTaBJIATH IUIAH IIOCIIEN0BATEIbHOCTY NEHCTBUM. JIEATEIIBHOCTH
IMo3naBaTesbHBIE: YMETh OCYIIECTBIISITh aHANIU3 00BEKTOB, | PopMupoBanue
CaMOCTOSITEJILHO UCKATh M OTOUPATh HEOOXOAUMYIO HaBBIKOB
nHpopmanuio. OCO3HaHHOTO
BEIOOpa HamboIee
3P PEKTHBHOTO
crnoco0a pemeHus
2 [epnenaukynsaprocts | 1 YMeTs 00001aTh M CHCTEMAaTH3UPOBATh KoMMyHUKAaTHBHBIE: OTIPEEIIATh LEIH U QYHKINH dopmupoBanue
HPSMBIX U INIOCKOCTEH 3HAHMSA 110 IPOMICHHBIM TEMaM H YYaCTHHKOB, COCOOBI B3aMMOAEHCTBNS; MIIAHUPOBATh OOIIHE | YCTOWYHMBOH
MCIIOJIb30BaTh UX NPH PELICHUN CIIOCOOBI PabOThI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WICHAMH | MOTHBAIMH K
MPUMEPOB M 3a/1a4. TPYIIBI U1l IPUHATHS 3()()EKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
PeryasiTuBHbIe: GOPMUPOBATH LIEJIEBbIE YCTAHOBKH y4eOHOW | MOMCKOBOH
JesITeIbHOCTH, BRICTPAUBATh MOCIEOBATEIIEHOCTh JIESITeTTBHOCTH
HeoOxoauMbIX onepanuii. Ilo3HaBaTedbHBIE: OCYIIECTBIATH
CpaBHEHHE M KJIaCCU(UKAIMIO N0 33/IAHHBIM KPUTEPUSIM
3 MHororpanHuKu 1 YMeTs 000011aTh U CUCTEMATH3UPOBATH KoMMyHHUKATHUBHBIE: ONPEACIATE [EIU U () yHKIHH dopmupoBaHue
3HaHMsI 110 IIPOMICHHBIM TEMaM U YYaCTHHUKOB, CIIOCOOBI B3aMMO/ICHCTBHS; IUIAHUPOBATh OOIINE | YCTOMYUBOMN
HCIIOJIB30BaTh UX MIPH PELICHUN CIocoObI pabOThI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WIEHAMH | MOTHBAL[MH K
MPUMEPOB M 3a/1a4. TPYIIbI U1l TPUHATHS 3()()EKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
PerynsituBHbIe: (OPMUPOBATH LIENICBBIE YCTAHOBKHM y4eOHOH | MOMCKOBOM
JeSITeIbHOCTH, BBICTPAUBATh MOCIEJ0BATEIEHOCTh JIeSITEIbHOCTH
HeoOxoanmbIx ornepanrii. [lo3HaBaTeJbHbBIE: OCYIIECTBIISTH
CpaBHEHHE ¥ KJIacCU(UKAIHMIO MO 33/IaHHBIM KPUTEPUSIM
I'maBa VI
Iuiaunap, KOHYC U
map (16 4.)

$1 Ouannap(3 4.)




4 INonsaTHe nMMMHIpa OOBSICHATB, YTO TAKOE LIMIMHAPHICCKAs KoMMyHHKAaTHBHBIE: Pa3BUTh Y ydaluxcs npeactasiacHue o | GopMuposaHue
MIOBEPXHOCTH, €€ 00pa3yromIie 1 oCh, MECTE MaTEMATUKH B CUCTEME HAYK. YCTOMYUBOH
KaKoe TEeJIO Ha3bIBAeTCs IWIMHIPOM U Kak | PeryasiruBHbIe: (JOPMUPOBATH II€JIEBbIE YCTAHOBKH y4eOHOI | MOTHBAIMH K
Ha3bIBAIOTCS €TO IEMEHTBI, 4TO nesrensHocTU. Ilo3HABaTeJbHBIE: PA3IUUaTh METOBI 00y4eHHIo
IpeJCTaBIAIOT CO00M 0CeBOE ceueHue TIO3HAHMS OKPY’KAIOILEro MUpa Io ero IeisM (HalroaeHue,
LIINHPA U CEYEHUE TIOCKOCTHIO, OTIBIT, 3KCTIEPUMEHT, MOJICIUPOBAHNE, BBIYHCICHUE)
HNEepHEHUKYIIIPHOM K ero ocH, Kak
MOJIYy4aeTcsl HUIMHAP MyTEM BpallleHUs
BOKPYT OCH €r0 OCEBOTO CEUCHHUS;

5, [Tnomans MoBEpXHOCTH OOBACHATH, YTO MPUHUMAETCS 3a Iuomans | KoMMyHHKaTHBHBIE: ONIPENENATh eI U QyHKIUH dopmupoBaHue

6 IWJIMHAPA 60KOBOI TOBEPXHOCTH ILMIMHPA, YYaCTHHKOB, CIOCOOBI B3aNMOAEHCTBNS; MIIIAHUPOBATh OOIIHE | YCTOWYHNBOH
BBIBOJUTB (POPMYJIBI IUIOIIAei O0KOBOH | CIIOCOOBI pabOTHI; 0OMEHUBATHCS 3HAHUAMH MEKAY WICHAMH | MOTHBAIMH K
Y TTOJTHOM MOBEPXHOCTEH IIMIIMHAPA U TPYIIBI Il TPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHUH. | MpOOJIEMHO-
¢dopmyy 00bEMa IMIHHAPA, PerynsituBHbIe: (HOPMUPOBATH LIENEBBIE YCTAHOBKH y4eOHOH | MOMCKOBOM
HCIIOJIBb30BaTh 3TH (bOpMyJ'IbI pu ACATCIIBHOCTU, BBICTpAUBaATh NNOCJICA0BATCIIbHOCTD JACATCIBbHOCTU
peleHnt 3agay HeoOxonuMbIx onepanuid. Ilo3HaBaTeabHBIE: OCYIIECTBIATH

CpaBHEHHE M KJIacCU(UKAIMIO N0 33/JaHHBIM KPUTEPUSIM
$1 Konyc(4 u.)

7 [NonsTre KOHYCA. OOBSICHATD, YTO TAKOE KOHUYECKAs KoMMyHHUKaTHBHBIE: BBHICTYIINBATH MHCHUE WICHOB dopmupoBanue
MIOBEPXHOCTh, €€ 00pa3yolye, BepIInHa | KOMaH/BI, He IepebuBasi . CTapTOBOM
U OCh, KaKO€ TeJI0 Ha3bIBaeTcs KOHYCOM U | PeryJasiTuBHBIe: IPOTHO3UPOBATh PE3yIbTaT YCBOCHUS MOTHUBAIINH K
KaK Ha3bIBAlOTCA €ro 3JICMCHTHI, YTO Marepuaja, onpeacIATb NPOMEKYTOUHBIC HETN N3Yy4YCHUIO HOBOT'O
HpE/CTaBISIIOT COO0M 0ceBOE ceueHHe Ilo3HaBaTenbHBIE: OCYIIECTBISATH CPABHEHHUE U
KOHYCa 1 CEYEHUE IIIOCKOCTBIO, KJIacCU(HUKAIIHIO 110 3aJaHHBIM KPUTEPUSIM. Y METh
NEPIEHUKYJISPHOM AHAJIM3UPOBATh OOBEKTHI C BBIJIEICHUEM PU3HAKOB.
K OCH, KaK IT0JTydaeTcss KOHYC ITyTEM
BpAIIIEHHS €T0 OCEBOTO CEYEHHS BOKPYT
ocu

8, [Tnomans moBepxHOCTH OOBSACHSTH, YTO IPUHUMAETCS 3a Ionans | KoMMyHHKAaTHBHBIE: ONIPENEISATh EMH U QYHKINH ®dopmupoBanue

9 KOHyca. 0GOKOBOI TOBEPXHOCTH KOHYCA, BEIBOAUTD | yYaCTHHKOB, CIIOCOOBI B3aMMO/ICHCTBYS; INITAHUPOBATh OOIME | yCTOHYMBOM
(hopmyib TIOIAAEH OOKOBBIX M MOJHBIX | CIIOCOOBI pabOTHI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WICHAMH | MOTHBAIMH K
MIOBEPXHOCTEN KOHYCa U YCEUEHHOTO TPYIIBI U1 TPUHATHS 3()()EKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
KoHyca; (opMymupoBats Teopemy 00 PeryasiTuBHbIe: GOPMHUPOBATH LIEJIEBbIE YCTAHOBKH y4eOHOW | MOWCKOBOH
00béMe KOHYyCa, JeSITeIbHOCTH, BRICTPAUBATh MOCIIEOBATEIIEHOCTh JIESITETTBHOCTH

HCO6XO}1HMBIX onepaunﬁ. ITo3HaBaTebHbBIE: OCYHICCTBJIATH
CpPaBHCHUEC U Knaccmbm(aumo 110 3aJTaHHBIM KPUTCPUAM




10 YcedeHHbI# KOHYC. 00BSCHATh Kakas (PUTypa Ha3bIBACTCS KoMMyHUKaTHBHBIE: CITOCOOCTBOBATH ()OPMUPOBAHHIO dopmupoBanue
YCeUEHHBIM KOHYCOM M KaK Ha3BIBAIOTCS. | HAyIHOTO MHPOBO33PEHHS. HaBBIKOB
€ro 3JICMEHTHI; BBIBOJUTH (PopMyITy PeryasiTuBHBIE : OIICHUBATH BECOMOCTbD MPUBOIUMBIX OCO3HaHHOTO
00bEMa yceu€HHOTO KOHYyca, JIOKa3aTeNbCTB U pacCyKICHUI. BbIOOpa Hanboee
HCIIOJIB30BaTh (POPMYIIBI IUTOIIAACH Ilo3HaBaTebHBIE: OCYIICCTBIIATH PACIIUPEHHBIN MTOUCK 3¢ HEKTHBHOTO
MOBEpXHOCTEW 1 00BEMOB KOHYCa U nHdopmanuu crioco0a peneHus
YCeu€HHOT0 KOHyca MpH pelIeHNH 3aa4
$1 Cepa(7 u.)
11 Cdepa u map. ®dopmynupoBaTh onpeneneHus chepsl, e€ | KoMMyHHKaTHBHBIE : OPTaHU30BBIBATH U IUTAHUPOBATH ®dopmupoBaHUe
LEHTpa, pajiyca U IHaMeTpa; y4eOHOe COTPYTHIMYECTBO C YIUTEIEM U OJHOKIACCHUKAMH. HaBBIKOB
PeryasiTuBHBIE: ONIPENEISATH MTOCIEA0BATEIHHOCTD OpTaHU3aINH U
MIPOMEKYTOYHBIX IIEJIeH C YIeTOM KOHEYHOTO pe3yabTara, aHanmm3a cBoei
COCTaBJIATH IUIAH IIOCIIEN0BATEIbHOCTH IEHCTBUM. JIEATENILHOCTH,
ITo3HaBaTeabHBIE: YMETh OCYIIECTBIIATH AHAIHU3 OOBEKTOB, camoaHaJmn3a u
CaMOCTOSITENIFHO UCKaTh U OTOUPATh HEOOXOIMMYIO CaMOKOPPEKINH
UH(DOpMaLHIO. y4eOHOI
JIESITETIBHOCTH
12 B3anmuoe HccnenoBaTh B3aMMHOE PacHOI0KEHNE KoMMyHUKATHBHBIE: IPOSBIISTE TOTOBHOCTE K 00CyxaeHHI0 | DopMUpOBaHHe
pacrioyio’xxeHue cepsl cdepsl 1 IpsIMOi Pa3HBIX TOYEK 3pPEHUS U BEIpaboTKe 0011eH (TpymHInoBoi) LIEJIEBBIX
1 TJIOCKOCTH. TTO3UIIAN YCTaHOBOK
PeryasiTuBHBIE: 0CO3HABATH KAYECTBO U YPOBEHb YCBOCHHUS yaeOHO
IMo3naBaTeabHBIE: CO31aBATh CTPYKTYPY B3aUMOCBSI3CH JIESTeTbHOCTH
CMBICIIOBBIX EIHHUI] TEKCTA ®dopmupoBaHue
HaBBIKOB aHAJIH3A,
COIIOCTAaBJICHUS,
CpaBHEHUS
13 KacartenpHas (hopMyIHpPOBATE ONPECICHIE KoMMyHUKAaTHBHBIE: pa3BUTH Y YJaIIUXCs MpeacTaBieHne o | PopmMupoBaHue
TUTOCKOCTH K cepe. KacaTeIbHOH MpsMoit K chepe, MECTe MaTEeMaTHKH B CHCTEME HayK. YCTONYNBOM
ITnomanp chepsr. (hopmynHpoBaTh U JOKA3bIBATH TEOPEMBI O | Pery/jsiTuBHbIe: GOPMUPOBATH IIEJIEBBIE YCTAHOBKY YUYEOHOH | MOTHBAIIMH K
CBOWCTBE M MPHU3HAKE KacaTeIbHOI nesirenbHOCTH. Ilo3HABaTeJIbLHbIE: PA3THYaTh METOBI 00y4YeHHIO




psSMOM

TO3HAHUS OKPYKAIOIIET0 MUPA IO €T MelsaM (HalJro1eHne,
OTIBIT, IKCTIEPUMEHT, MOZCIUPOBAHUE, BBIYHCIICHHE)

14 B3anmuoe YMeTh ONHCHIBATh M aHATM3UPOBATh KoMMyHHKAaTHBHBIE: ONIPEACIIATH HEMN U QyHKINN dopmupoBaHue
pacronoxerne chepsl B3aMHOE PaCIIOJIOKEHHUE MPSIMBIX U YYaCTHHKOB, COCOOBI B3aNMOAEHCTBNS; INTAHMPOBATh OOIINE | YCTOWYNBOH
Y IIPSMOH. IUIOCKOCTEH B IPOCTPAHCTBE, BBIOIHITE | CIIOCOOBI pPaOOTHI; 0OMEHUBATHCS 3HAHUAMH MEKAY WICHAMH | MOTHBAIMH K

YEepPTEXHU IO YCIOBUIM 3a1ad. TPYIIBI 1Tl IPUHATHSA 3()(HEKTUBHBIX COBMECTHBIX PEIICHUN. | MpOOJIEMHO-
Pewate miiaHuMeTpUYECKUE U PeryasiTuBHbIe: GOPMHUPOBATH LIEJIEBbIC YCTAHOBKH yUeOHOW | MOMCKOBOU
MPOCTEHIINE CTEPEOMETPUIECKHIE 33/1a4l | AEATEIBHOCTH, BBICTPANBATh MOCIEI0BATEILHOCTh JIESITEIIHOCTH
Ha HaX0XKJCHUE T€OMETPUUECKHIX HeoOxonuMbIx onepanuid. Ilo3HaBaTeabHBIE: OCYIIECTBIATH

BENUYHH (JUIVH, YTIIOB) CpaBHEHHE M KJIacCU(UKAIMIO N0 3a/JaHHBIM KPUTEPUSIM

15 Coepa BriucanHas B OOBSICHATH, KAKOH MHOTOTPaHHUK KoMMyHuUKaTHBHBIE: pa3BUTH Y yJalllUXcs IpeacTaBieHue o | PopMupoBaHue
ITHHIPUYECKYIO U Ha3bIBAETCSI ONMMCAHHBIM OKOJIO cephl 1 MeCTe MaTeMaTHKH B CUCTEME HayK. ycToitunBoOi
KOHMYECKYIO KaKoW — BIIMCaHHBIM B cepy PeryssiTuBHBIE: ()OPMUPOBATH IIETIEBbIE YCTAHOBKH y4eOHOI | MOTHBAIMH K
MIOBEPXHOCTb. nesrenbHOCcTH. Ilo3HABaTeJbHBIE: PA3IHYaTh METOBI 00y4YeHHIO

MO3HAHUS OKPY>KAIOIIIEr0 MUpa MO0 ero 1eisaM (HaboaeHue,
OIIBIT, YKCTIEPUMEHT, MOAEIHPOBAHUE, BEIYHCIICHHE)

16 Ceuenus OOBSICHATD KaKue KpHUBBIE TToTy4atoTcsi B | KoMMyHHKAaTHBHBIE: Pa3BUTH y ydaluxcs IpeacTaBieHue o | ©opmupoBanne
IWJIMHAPHYECKOM CCUCHUSX LMIMHAPUIECKON TIOBEPXHOCTH | MECTE MaTeMaTHUKH B CHCTEME HayK. yCTOWYHBOH
MIOBEPXHOCTH. Pa3IMYHBIMH TIOCKOCTSIMA PeryasituBHbIe: (OPMUPOBATH LIEJICBBIE YCTAHOBKH y4eOHOH | MOTHBALUH K

nesrensHOCcTH. [l03HAaBaTeIBbHBIE: PAa3INYaTh METOIBI 00y9IeHHIO
TIO3HAHMS OKPY’KAIOIIEro MHUpa 10 ero IeisM (HalroeHne,
OIIBIT, YKCTIEPUMEHT, MOAEIHPOBAHNE, BEIYHCIICHHE)
17 CeueHnst KOHUUECKOH OOBsICHATD KaKue KPHUBBIE TTosTydatoTcsi B | KoMMyHHKAaTHBHBIE: ONIPENSNATh eI U QyHKIUH ®dopmupoBanue
MTOBEPXHOCTH CEYEHHMSIX KOHNYECKOH MMOBEPXHOCTH YYaCTHHUKOB, CIIOCOOBI B3aMMO/ICHCTBHS; IUIAHUPOBATh OOINE | YCTOMIUBOMN
Pa3NUYHBIMH TUIOCKOCTSIMH CIOCcoObI PabOThI; 0OMEHUBATHCS 3HAHUSAMHU MEXAY WICHAMH | MOTHBAL[MH K
TpYIIbI IS IPUHATHS 3(Q()EKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
PeryasiTuBHbIe: GOPMUPOBATH LIEJIEBbIE YCTAHOBKH y4eOHOW | MOMCKOBOH
JeSITeIbHOCTH, BRICTPAUBATh MOCIE0BATEIEHOCTh JIESITeTTBHOCTH
HeoOxoanmbIx ornepanrii. Ilo3HaBaTeJbHbBIE: OCYIIECTBISTH
CpaBHEHME ¥ KJIacCU(UKAIMIO N0 33/IaHHBIM KPUTEPHIM

18 KonTpoabHas padora HayunTbcs npuMeHSTh TPHOOpETCHHBIE Kommynuxamuenuie: yrpapisiTb CBOMM ITOBEJICHUEM dopmupoBanue
Ne 1 «HmsmanHap. 3HAHUsSI, yMEHUS], HABBIKH B KOHKPETHOI (KOHTpPOJIb, CAMOKOPPEKIHS, OLIEHKA CBOETO Pe3yJybTaTa). HaBBIKOB
Konyc. lllap» JIeSITETbHOCTH Pezynamuenste: HopMupoBaTh CIOCOOHOCTh K MOOWIM3AIMM | CaMOaHaIn3a U

CHJI Ml SHEPI'H; CHOCOOHOCTH K BOJIEBOMY YCHIIMIO B CaMOKOHTPOJIS

MIPEOI0JIEHUH NPENSTCTBUN.
Ilo3nasamensnule: BeOUpaTh Hanboee 3ppexTrBHEIE
CrocoObI peneHws 3a/1a4.




19 3auver Nel«lnaungp. HayunTbcs npUMEHSTh TPHOOPETCHHBIE KommyHnuxamuenuie: ypapisiTh CBOMM ITOBEICHUEM ®dopmMupoBaHue
Konyc. Hlap» 3HAHWA, YMEHUS, HABBIKH B KOHKPETHOM (KOHTpPOJIB, CAMOKOPPEKIIHS, OIICHKA CBOETO PE3YyIIbTaTa). HaBBIKOB
JIeSITeTIbHOCTH Pezynamuenste: HopMUpOBaTH CIOCOOHOCTh K MOOWIM3AIMK | CaMOaHaln3a u
CHJI M SHEPI'UH; CHOCOOHOCTH K BOJICBOMY YCHIIMIO B CaMOKOHTPOJIA
MIPEOIOJICHHUH TIPETISITCTBUH.
Ilo3nasamensnsie: BpIOUpaTh Hanboee 3 PpekTUBHEIE
CHOCOOBI PEIICHUS 3a/1a4.
I'naBa VII. O6bembl
Tes (174.)
$1 Oobem
NPSIMOYTOJIbHOTO
napaJjejienunena(2
4.)
20 [onsTHe 0OBEMA. OOBSICHATD KakK M3MepsoTcs 00beMbl Tel, | KoMMyHHKATHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CYXaeHHIO | DopMupoBaHHe
MPOBOJISl AHAJIOTHIO C U3MEPEHHUAMHU Pa3HbIX TOYEK 3PEHUS U BHIPAOOTKE 00MIeH (IpyIIOBOH) LETIEBBIX
IUTONIAJIe MHOTOYTOJIbHUKOB; TIO3HINH YCTaHOBOK
PerynsiTuBHBIE: 0CO3HABATh KAYECTBO U YPOBEHb YCBOCHHUS yueOHOH
ITo3HaBaTeabHBIE: CO31aBaTh CTPYKTYPY B3aUMOCBSA3EH JIESITeTIBHOCTH
CMBICJIOBBIX €IMHHUI] TEKCTa dopmupoBaHUe
HaBBIKOB aHAJIN3A,
COTIOCTAaBJICHUS,
CpaBHEHHS
21 O6wem (hopMyIHPOBATH OCHOBHBIE CBOWCTBA KoMMyHUKAaTHBHBIE: Pa3BUTH Y YJaIIUXcCs MpeacTaBieHne o | PopMupoBaHue
MPSAMOYTOJIBHOTO 00BEMOB ¥ BBIBOJHTH C UX TOMOIIIBIO MecTe MaTeMaTHKH B CHCTEME HayK. yCcTOW4MBOU
napaJulesIe e 1a. (hopmyy oObemMa IpSIMOYTOJIEHOTO PerynsituBHbIe: (OPMUPOBATH LIEJICBBIE YCTAHOBKM YyUeOHOH | MOTHBALMH K
napajuielieinme 1a nesrensHocTH. [lo3HaBaTeIBbHBIE: PA3INYaTh METOIBI 00y4eHHIO

MO3HAHUSA OKPYXKAOMIEr0 MUpa 10 €ro UejIsm (Ha6J'IIOI[eHI/I€,
OIIBIT, DKCIICPUMCHT, MOJACIIMPOBAHUC, BLI‘II/ICHGHI/IC)

$2 O6bembl npsiMoii
NPU3MBI
nuauHaApa(3 4.)




22 O6beM TpAMON DopmMynUpOBaTh U I0KA3bIBATh TEOPEMBI KoMMyHUKaTUBHBIE: TIPOSBISITh TOTOBHOCTD K 00CcykneHnuto | dopMupoBanme

TIPU3MBL. 00 o0BeMe PSMOH IPU3MBI; PelIaTh Pa3HBIX TOYEK 3pEeHUS U BEIpabOTKe 00MIeH (TPyIIIOBO) IIEJIeBBIX
3aJja4yd, CBSI3aHHbIEC C BEIYUCICHUEM TIO3UINH YCTaHOBOK
00BEMOB 3THUX TeJ PerynsiTuBHBIE: 0CO3HABATh KAYECTBO U YPOBEHb YCBOCHUS yueOHOH

IMo3naBaTesbHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3EH JIeSITEIIbHOCTH
CMBICJIOBBIX €IMHHI] TEKCTa ®dopmupoBanue
HaBBIKOB aHAJIN3a,
COIIOCTABJICHUS,
CpaBHEHUS
23, | O6beM mUIMHAPA DopMynHpoBaTh U JOKa3bIBaTh TeOpeMbl | KOMMYHHKAaTHBHBIE: Pa3BUTH y ydalIuxcs IpeacTaBieHue o | ©opmupoBaHne
24 00 o0beMe MIIHHPA; pelIaTh 3a/1a4H, MECTe MaTEeMaTHKH B CHCTEME HayK. yCTONUNBOM
CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB 3TuX | PeryJsiTuBHbIe: HOPMHUPOBATH IENEBbIC YCTAHOBKY yIeOHOH | MOTHBAINH K
Teln nearensHOCcTH. [lo3HAaBaTeIBbHBIE: PAa3INIaTh METOIBI 00y9IeHHIO
TIO3HAHMS OKPY’KAIOIIETro MHUpa I10 ero IelsiM (HabroieHue,
OIIBIT, YKCTIEPUMEHT, MOAEIHPOBAHNE, BEITHCIICHHE)

$3 O0bembl

HAKJIOHHOI TIPHU3MBI,

MHPaMU/IbI "

konyca(s 4.)

25 | Bpmumncienne o0beMOB BrIBoANTS MHTETPATBHYIO (HOPMYITY IS KoMmMmyHuKaTHBHBIE: CTTOCOOCTBOBATH (DOPMHUPOBAHHUIO ®dopmupoBanue
TEl €  TIOMOIIBIO BBIYHCIICHHS 00BEMOB TEI U JJOKA3bIBaTh C | HAYYHOTO MHUPOBO33PEHHUSL. HaBBIKOB
MHTErpaJa. ee MOMOIIBI0 TeopeMbl 00 00beMe PerynsiTuBHBIE : OLICHUBATH BECOMOCTh ITPUBOIMMBIX OCO3HAHHOTO

HaKJIOHHOH NpU3MBbI, 00 00beMe KoHYCa, JIOKA3aTeNbCTB U PacCyKICHHUH. BbIOOpa Hauboee
MHPaMUIbL; IMo3HaBaTeNbHBIE: OCYIIECTBISATH PACUIMPEHHBII MOUCK 3¢ deKkTUBHOTO
uHpOpMAITUH crocoba penieHus

26 O6wem HaKJIOHHOI BbIBOANTH MHTETPAJIBHYIO HOPMYITY IS KoMMmyHuKaTHBHBIE: CIOCOOCTBOBATH (DOPMHUPOBAHHUIO ®dopmupoBaHue
TMPU3MBIL. BBIYHCIIEHUS 00BEMOB TEI U JOKa3bIBATh C Hay4YHOI'0O MUPOBO33PCHUA. HaBBIKOB

ee MOMOIIBI0 TeopeMbl 00 00beMe PerynsiTuBHBIE : OLICHUBATH BECOMOCTh ITPUBOJUMBIX OCO3HAHHOTO

HaKJIOHHOH IIpU3MBI, 00 00beMe KoHyca, JIOKa3aTeNIbCTB U pacCyXACHHUH. BbIOOpa Hanboee

pPaMUIbI; IMo3naBaTenbHbBIE: OCYIIECTBIATH PACIINPEHHBIH TOUCK 3 eKTUBHOTO
nHdopmannu crnoco0a peneHust

27 O0beM nupamMuIsI. BrIBOANTD MHTETPATBHYIO (GOPMYITY IS KoMMyHHKAaTHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CyXaeHuto | dopmupoBaHne

BBIYMCIICHHS 00BEMOB TeJ ¥ JIOKA3bIBaTh C | PAa3HBIX TOUEK 3peHHs U BbIpaboTke oO1el (rpynmnoBoii) LEIEBBIX

ee NOMOIIBI0 TeopeMbl 00 0ObeMe TIO3UINH YCTaHOBOK
HaKJIOHHO# Npu3Mbl, 00 00beMe KOHYyCa, PerynsiTuBHbIE: 0CO3HABATh KAYECTBO U YPOBEHb YCBOCHUS yueOHOH
MHPaMUIbL; IMo3HaBaTesbHBIE: CO3/1aBaTh CTPYKTYPY B3aHMOCBSI3EH JIeSITEIbHOCTH

CMBICJIOBBIX €AHMHUI] TCKCTA

DopMupoBaHuE




HABBIKOB aHAJIN3a,

COIIOCTABIICHUS,
CpaBHEHUS
28, | O6BeM KoHYyca. BBIBOJUTD (hPOPMYJIBI JUTS BBIYHACICHHS KoMMyHHKaTHBHBIE: Pa3BUTh Y yJaluxcs mpeacTaBiacHne o | GopMuposaHue
29 00BEMOB yCeUeHHOH MHPaMUIBI 1 MECTE MaTEeMaTHKH B CHCTEME HayYK. yCTONUNBOM
YCEYEHHOTO KOHYCa; pelaTh 3a/1a4H, PeryasituBHbIe: (HOPMUPOBATH LIENIECBBIC YCTAHOBKH y4eOHOH | MOTHBALUH K
CBSI3aHHBIE C BBIYMCICHHEM 00BEMOB 3THX | AesTenbHOCTH. [lo3HaBaTe/IbHbIE: pa3INyaTh METOBI 00y9IeHHIO
Te MTO3HAHUS OKPYIKAIOIIET0 MHPA IO ero meisiM (HaOmoieHne,
OIIBIT, YKCTIEPUMEHT, MOJEIHPOBAHUE, BBIUHCIICHHE)
$4 OObem mapa wu
mwiomaabs cdepnl (5
4.)
30, | O6wem mapa. ®opmynupoBaTh onpenesieHns mapa, ero | KoMMyHHKaTHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CYXaeHHI0 | DopMupoBaHHe
31 LEHTpa, pajiyca U IHaMeTpa; Pa3HBIX TOYCK 3pEHUS U BEIpabOTKe 00IIeH (TPyIIIOBOi) IIEJIEBBIX
(hopmynrpoBaTh TEOpEMY 00 TIO3HINH YCTaHOBOK
00béMe Mmapa; PerynsiTuBHBI€: 0CO3HABATh KAYECTBO U YPOBEHb YCBOCHHUS yueOHOH
ITo3HaBaTesIbHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBS3EH JIESITEIIEHOCTH
CMBICIIOBBIX €MHUI] TEKCTa dopmupoBaHUe
HaBBIKOB aHAJIN3A,
COTIOCTaBJICHUS,
CpaBHEHHS
32 O6Bembl 1IapOBOTO OOBACHATD, UTO IPUHUMAETCS 32 KoMMyHUKAaTHBHBIE: pa3BUTH Y yJaIIUXcs MpeacTaBieHne o | PopmMupoBaHue
CeTMEHTa, MIapOBOTO Iomazb cepsl; Bbl- MecTe MaTeMaTHKH B CHCTEME HayK. yCTOIUNBOM
ClIosi W IIapOBOTO BOJUTH (hOPMYITy, BEIpAXKAIOIIYIO PeryasiTuBHbIe: GOPMHUPOBATH LIENEBbIE YCTAHOBKH YyUeOHOM | MOTHMBAIIMH K
CeKTopa. Iontazb cepsl uepes e€ paanyc, a nesrensHocTH. [lo3HaBaTeIBbHBIE: PA3INYaTh METOIBI 00y4eHHI0
Taroke Gopmyiry mromany chepruuecKoi TIO3HAHMS OKPY’KAIOIIEro MHUpa 10 ero IeisM (HalroieHue,
YacTH NOBEPXHOCTH HNIAPOBOTO CErMEHTa OIIBIT, YKCTIEPUMEHT, MOJIEIMPOBAHNE, BEIYHCIICHHE)
33, | Ilmomans cheps OOBSACHATH, YTO MPUHUMAETCS 3a wiomanas | KoMMyHHKaTHBHBIE: ONIPENENATh eI U QyHKIUH ®dopmupoBanue
34 cdepsl M Kak OHa BBIpaXKaeTcs 4epes YYaCTHHUKOB, CIIOCOOBI B3aNMOACHCTBYS; IUIAHUPOBATh O0IINe | yCTOWYNBOH
pazuyc cdepbl, HCTIOIB30BaTh (HOPMYIIBI CIIOCOOBI PabOThI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WICHAMH | MOTHBAIMH K
00BEéMa mapa u miomag cheps! mpu TPYIITEI T TPUHATHSA 3P PEKTUBHBIX COBMECTHBIX PEIIeHUH. | mpobieMHo-
peleHnu 3ana4y PeryasiTuBHbIe: GOPMHUPOBATH LIEJIEBbIE YCTAHOBKH y4eOHOW | MOWCKOBON
JeSITeIbHOCTH, BRICTPAUBATh MOCIIEOBATEIIEHOCTh JIESITETTBHOCTH

HCO6XO}1HMBIX onepaunﬁ. ITo3naBaTebHbBIE: OCYHICCTBJIIATH
CPaBHCHUEC U Knaccmbmcaumo 110 3aJTaHHBIM KPUTCPUAM




35 KourpoabHas padora Hayuntbcs npuMeHATh TpHOOpETEHHEIE Kommynuxamuenwle: ynpasisiTb CBOUM [10BEIEHUEM dopmupoBaHue
Ne 2 «O0bemMbl TED» 3HAHUS, yMECHUS, HABBIKM B KOHKPETHOM (KOHTpOITB, CAMOKOPPEKIIUS, OIICHKA CBOCTO PE3yJIbTaTa). HaBBIKOB
JIeSITeTIbHOCTH Pezynamuenste: HopMUpOBaTH CIOCOOHOCTh K MOOWIM3AIMK | CaMOaHaln3a u
CHJI M SHEPI'UH; CHOCOOHOCTH K BOJICBOMY YCHIIMIO B CaMOKOHTPOJIS
MIPEOI0JICHUH MPENSTCTBUI.
Ilo3nasamensnsie: BpIOUpaTh Hanboee 3 PpekTUBHEIE
CHOCOOBI PEIICHUS 3a/1a4.

36 3auer Ne2 "O0beMbl HayuuTtbcs mpUMeHATs NPUOOPETEHHBIE Kommynuxamuenvie: ynpaBisiTb CBOUM IOBEACHUEM dopMupoBaHue

Tea" 3HAHUS, yMEHUS, HABBIKH B KOHKPETHOU (KOHTPOJIb, CAMOKOPPEKIUS, OLICHKA CBOETO Pe3yJIbTaTa). HaBBIKOB

JESATEIBHOCTH Pezynamuenste: HopMupoBaTh CIOCOOHOCTh K MOOMIIM3AIIMK | CAMOaHAIN3a U

CHJI M SHEPTUH; CHOCOOHOCTH K BOJIEBOMY YCHIIHIO B CaMOKOHTPOJIA
MIPEOJOICHHUN TIPETIATCTBUH.
Ilo3nasamensusle: BEIOUpaTh Hanboee 3P PEeKTUBHBIC
CIIOCOOBI peIICHHS 33/1a4.

I'maBa IV. BekTopbl

B MPOCTPaHCTBe

(6uacon)

$1 MousiTHe BEeKTOpPa

B npocrpancrse (1 4.)

37 [TonsTHE BekTOpA. DopMynHpOBaTh ONPENICIICHAS BEKTOPA, KoMMmyHuKaTHBHBIE: CTTOCOOCTBOBATH (DOPMHUPOBAHHUIO dopmupoBanue

PaBeHcTBO BEKTOpPOB €ro JUTMHBI, KOJUTMHEapHbBIX BEKTOPOB, HAyYHOTO MHPOBO33PCHUSI. HaBBIKOB
PaBHBIX BEKTOPOB; PeryasiTuBHbBIE : OIICHUBATH BECOMOCTH ITPUBOJMMBIX OCO3HAHHOTO
(hopMyIHpOBaTH U IOKA3bIBATh JIOKA3aTeNNbCTB U PacCy K ACHHH. BBIOOpa Hanboee
YTBEPK/ICHHS O PAaBHBIX BEKTOpax IMo3HaBaTenbHbBIE: OCYIIECTBIATH PACIINPEHHBIH TOUCK 3 eKTUBHOTO

nHpOpMAIUU cnoco0a penreHus

$2 Cnoxenue n

BbIYMTaHUE

BeKTOPOB.

YMHokeHHe BeKTOpa

Ha 4yncio. (2 4.)

38 CrnoxeHue u OOBACHATD, KaK ONIPEENAIOTCA CyMMa U KoMMyHUKAaTHBHBIE: IPOSBIISITE TOTOBHOCTH K 00CyXaeHni0 | PopMHupoBaHue
BBIYUTAHUE BEKTOPOB. pa3HOCTb Pa3HBIX TOYEK 3PEHUS U BEIpaboTKe 00111eH (TpyHImoBoi) LIEJIEBBIX
CyMMa HECKOJIBKHX BEKTOPOB; (hOPMYJIMPOBATH U JIOKA3bIBATh | MO3UIMN YCTaHOBOK
BEKTOPOB TeopeMy PeryasiTuBHBIE: 0CO3HABATh KAUE€CTBO U YPOBEHb YCBOEHHS yueOHOH

44 CymMa H pa3HOCTb BEKTOpPOB 1 0 ITo3naBaTenbHBIE: CO3AaBaTh CTPYKTYPY B3aUMOCBA3EH JIEeATENBHOCTH

KOOpJAMHATaX CyMMBbI BEKTOPOB U €€ CMBICJIOBBIX €AMHUI] TEKCTa ®dopMHpOBaHUE

CIIEICTBUSA HaBBIKOB aHAJIN3a,
COTIOCTAaBJICHUS,

CpaBHEHHUS




39 YMHOXEHHE BEKTOpa OOBSICHATD, KaK ONPEeIsIeTCs KoMMyHHKAaTHBHBIE: Pa3BUTh Y ydaluxcs npeactasiacHue o | GopMuposaHue

Ha 9HCII0 MPOM3BEACHHUE BEKTOpa Ha YHCIIO; MecTe MaTEMaTHKU B CHCTEME HayK. yCTOWYMBOH
(hopmynHpOBaTh U T0Ka3kIBaTh TeopeMy 0 | PeryssiTuBHbIe: ()OPMHUPOBATH IIETIEBbIE YCTAHOBKH y4eOHOI | MOTHBAIMH K
KOOpJHMHATaX MPOU3BEICHHS BEKTOpa Ha nesrensHocTH. [lo3HaBaTeIBHBIE: PA3INYaTh METOJIBI 00y4eHHIo
YHCIIO U, ONTUPAsiCh Ha He€, 0OOCHOBBIBATh | MO3HAHMS OKPY’KaIOILEro MHUpa Mo ero IeisM (HalioaeHue,
CBOMCTBA 3TON onepanuu OIIBIT, YKCIIEPUMEHT, MOAEIMPOBAHUE, BEIYHCIICHHE)

$3 KomnianapHbie

BEKTOPHI (2 4.)

40 Komnnanapasie OOBACHATH, KaKH€ BEKTOPHI HA3BIBAIOTCSA KoMMyHUKaTHBHBIE: TIPOSBISTE TOTOBHOCTE K 00CyXaeHnio | ®PopMupoBaHue
BeKTOpHIL. [IpaBuio KOMIUTAaHapHBIMU; Pa3HbIX TOYEK 3PEHHUS U BBIPAOOTKE 00MIeH (TpyIIoBOi) LETIEBBIX
HapajuieNieTInne 1a TIO3HINH YCTaHOBOK

PerynsiTuBHBIE: 0CO3HABATh KAYECTBO U YPOBEHb YCBOCHHUS yueOHOH

ITo3HaBaTeabHBIE: CO31aBaTh CTPYKTYPY B3aUMOCBSA3EH JIESITeTIBHOCTH

CMBICJIOBBIX CAHMHUI] TCKCTA CDOpMI/IpOBaHI/IC
HaBBIKOB aHAJIN3A,
COTIOCTaBJICHUS,
CpaBHEHUS

41 Pa3znosxenue BekTopa (hopMyTHpOBaTh U 10Ka3bIBATh TEOPEMY KoMMmyHHKaTHBHBIE: Pa3BUTh Y yyaluxcs npejactaBieHue o | @opMupoBanue
10 TpEM 0 pa3JI0KEHUHU BEKTOpa MO TPEM MECTE MAaTEMATUKH B CUCTEME HAYK. YCTONYMBOM
HEKOMITJIaHApPHBIM HEKOMITJIaHApHBIM BEKTOPaM PeryasituBHbIe: (OPMUPOBATH LIEJICBBIE YCTAHOBKH y4eOHOH | MOTHBALUH K
BEKTOpaM nesrensHocTH. [lo3HaBaTeIBbHBIE: PA3INYaTh METOIBI 00y4eHHIO

TIO3HAHMS OKPY’KAIOIIEro MHUpa 10 ero IeisM (HalroeHne,
OIIBIT, YKCTIEPUMEHT, MOZIEIMPOBAHNE, BEIYHCIICHHE)

42 3ager Ne3 «BekTops! B HayunTbcs npuMeHSTh TPHOOpETCHHBIE Kommynuxamuensie: yrpapisiTb CBOMM ITOBEJICHUEM ®dopmupoBanue

MPOCTPAHCTBE» 3HAHMWS, yMEHHS, HABBIKA B KOHKPETHON (KOHTPOJIB, CAMOKOPPEKIHS, OLIEHKA CBOETO PE3yJIbTaTa). HaBBIKOB
JIeSITETIbHOCTH Pezynamuenvte: popMupoBaTh CIIOCOOHOCTh K MOOWIJIM3AIMK | caMOaHaIn3a u
CHJI ¥ 9HEPTUH; CIIOCOOHOCTH K BOJIEBOMY YCHIIUIO B CaMOKOHTPOJIS

IIPEOJOIEHUM NIPETISITCTBUM.
Ilo3nasamensvnuie: BpiOUpaTh Hanboee 3QpPpekTUBHbIC
CIOCOOBI PEIICHHUS 3a/1a4.

I'naBa V. MeToa
KOOPJAMHAT B
NMPOCTPAHCTBE.
JBuikenue.

(15 4.)

$1 KoopaunaTtsi
TOYKH U KOOPANHATHI
BeKkTOpa(4 4.)




43 [IpsamoyrombHas OOBSICHATB, YTO TAKOE OCh KOOPAUHAT, KoMMyHHKAaTHBHBIE: Pa3BUTh Y yJaluxcs npeactasicane o | @opMuposaHue
cHCTeMa KOOPAMHAT B Kak OIpesieNnseTcs KOOPANHATA TOUKH [0 | MECTE MaTeMaTHKH B CHCTEME HayK. yCTOWYMBOH
MPOCTPAHCTBE JTaHHOI ocH, KaK BBOJUTCS U PerynsituBHBIE: (OPMUPOBATH LICJICBBIE YCTAHOBKY y4eOHOH | MOTHBALUH K

0003HavaeTcs MpsSMOYroJbHas CUCTEMa nesrensHocTU. Ilo3HABaTeJbHBIE: PA3IUUaTh METOBI 00y4eHHIo
KOOpJMHAT B IIPOCTPAHCTBE, KaK TIO3HAHMS OKPY’KAIOILEro MUpa Io ero IeisM (HalroaeHue,
Ha3bIBAIOTCS OCU KOOPMHAT; OIIBIT, YKCIIEPUMEHT, MOZAEIMPOBAHNE, BEIYHCIICHHE)

44 KoopaunaTs! BekTOpa. BBIBOJIUTH M UCIIOJIB30BATh B PEIICHUAX KoMMyHHKAaTHBHBIE: Pa3BUTh Y yJalluxcs mpeacTasiacHue o | @opMuposaHue
CBsI3b MEXIY 3a7a4 (opMyIIbl KOOPIAMHAT CEPETMHBI MeCTe MaTeMaTHKH B CUCTEME HayK. ycToitunBoi
KOOpAUHATaMHU OTpe3Ka, [UINHBI BEKTOPa U PaCCTOSHUS PerynsituBHBIE: (OPMUPOBATH LIEJICBBIE YCTAHOBKH y4eOHOH | MOTHBALUH K
BEKTOPOB U MEXIy ABYMS TOUKaMU. nesrenbHOCcTH. Ilo3HABaTeJbHBIE: PA3IHYaTh METOBI 00y4eHHIO
KOOpAWHATaMH TOYEK MO3HAHMS OKPY>KaIOILEro MUpa o ero IeisM (HabmroaeHue,

OTIBIT, KCTIEPUMEHT, MOJICIUPOBAHNE, BBIYUCICHNUE)
45 IIpocreiimue 3a1aun B BBIBOJMTH M UCHOJIB30BATh B PEIICHUSIX KoMMyHHUKaTHBHBIE: ONIPEICISTh LENU U GYHKIHH dopmupoBaHUe
KOOpJHMHATaX 3a7a4 (opMyIIbl KOOPIAMHAT CEPETMHBI YYaCTHHKOB, COCOOBI B3aMMOAEHCTBNS; IUTAHNPOBATh OOIINE | YCTOWYMBOH

OTpe3Ka, JUIMHBI BEKTOPA M PACCTOSIHUS CIIOCOOBI PabOThI; 0OMEHUBATHCS 3HAHUAMH MEKAY WICHAMH | MOTHBAIMH K

MEXKAY IBYMS TOUKAMH. TPYIIBI U1l TPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
PerynsituBHbIe: HOPMUPOBATH LIENICBBIE YCTAHOBKH y4eOHOH | MOMCKOBOM
JeATeIbHOCTH, BEICTPaNBATh MOCIIEA0BATEILHOCTD JIeSITEIIbHOCTH
HeoOxoanmbIx ornepanyii. [lo3HaBaTeJbHbBIE: OCYIIECTBIISTH
CpaBHEHHE M KJIacCU(UKAIHMIO N0 3a/JaHHBIM KPUTEPUSIM

46 YpaBHenue chepbl BriBouTh ypaBHEeHHE CPephl JAHHOTO KoMMyHUKATHBHBIE: IPOSBIISITE TOTOBHOCTE K 00CyXaeHni0 | PopMupoBaHue

paauyca ¢ LEHTPOM B JAHHOU TOYKE Pa3HBIX TOYEK 3PEHUS U BEIpaboTKe 0011eH (TPyIIIoBOi) YCTOMYUBOU
HO3HULIUU MOTHUBAIINH K
PeryasiTuBHBIE: OCO3HABAaTh KAUECTBO M YPOBEHb YCBOCHHUS poOJIeMHO-
Ilo3HaBaTenbHbIE: CO3aBaTh CTPYKTYPY B3aUMOCBA3EH IOMCKOBOM

CMBICJIOBBIX €IMHUIL TCKCTA

JACATECIBbHOCTHU




$2 Cxansipuoe
Npou3BeIeHne
BEKTOPOB (6 4.)

47 Yroa Mexmy OOBSICHATD, KaK ONPEEISIETCS YT KoMMyHHKATHBHBIE : OPTaHU30BbIBATh U TNIAHUPOBATH dopmupoBaHue
BEKTOpaMHU MEX]Jy BEKTOpaMH; y4eOHOe COTPYTHMYECTBO C YUUTEIEM U OJHOKIACCHUKAMHU. HaBBIKOB
PeryasiTuBHBIE: OIpEENATh OCIEI0BATENBHOCTh OpraHu3aIyy u
MIPOMEKYTOUHBIX LIeeH C yueTOM KOHEUHOTO pe3yJIbTara, aHaJM3a CBOEi
COCTaBJIATH IUIAH IIOCIIEN0BATEIbHOCTY NEHCTBUM. JIEATENIHOCTH,
IMo3naBaTe/bHBIE: YMETh OCYIIECTBIISATh aHAM3 O0BEKTOB, | caMOaHalIn3a u
CaMOCTOSITEJILHO UCKAaTh M OTOUPATh HEOOXOAUMYIO CaMOKOPPEKIHH
HHPOPMALIHIO. yaeOHOH
JIESITEIIbHOCTH
48 CkasapHoe DopMynHpoBaTh ONpeeIeHIE KoMMyHHKATHBHBIE : OPTaHU30BbBIBAThH U INIAHUPOBATH dopmupoBanue
MPOU3BEACHHE CKaJIIPHOTO TIPOU3BECHUS BEKTOPOB; yueOHOe COTPYAHHUYECTBO C YUUTEIIEM M OJHOKJIACCHUKaMH. LETIEBBIX
BEKTOPOB (hopMyIHpOBaTh U TOKA3bIBATh PeryasiTuBHBI€: ONIPEAEIATH ITOCIEAOBATEILHOCTD YCTaHOBOK
YTBEPKICHHS O €TO CBOMCTBAX. MIPOMEXKYTOUHBIX IIeJIel ¢ yIeTOM KOHEYHOTO pe3yJbTara, yueOHOH
COCTAaBJIATH IIJIaH ITOCIIE0BATEIbHOCTH ACHCTBHUI. JIeSITEIIEHOCTH
ITo3HaBaTeabHBIE: YMETh OCYIIECTBIIATH AaHATHU3 OOBEKTOB, DopMupoBaHue
CaMOCTOSITENIFHO UCKaTh U OTOUPATh HEOOXOIMMYIO HaBBIKOB
UH(DOpMALHIO. OCO3HaHHOTO
BbIOOpa Hauboee
3¢ HEKTUBHOTO
crocoba penieHus
49, | BoluucneHue yrios OOBACHATH, KAKOM BEKTOp HAa3BIBACTCA KoMMyHUKaTHBHBIE: ONIPEIEISITh LENU U GYHKIHH DopMupoBaHue
50 MEKy MPSIMBIMH U HAaIpaBJISIONIMM BEKTOPOM TIPSIMOM, KaKk YYaCTHHUKOB, CIIOCOOBI B3aNMOACHCTBYS; IUIAHUPOBATh O0IINe | yCTOWYNBOH
TUIOCKOCTSIMA BBIYHCIIATD YTOJI MEKAY ABYMS IIPSIMBIMH, | CIIOCOOBI paOOThI; 0OOMEHUBATHCS 3HAHUAMH MEXXAY WICHAMH | MOTHBAIMH K
€CITH N3BECTHBI KOOPIMHATHI HX TPYIIBI U1 TPUHATHS 3()()EKTUBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
HAaIpaBJIAIONINX BEKTOPOB; KaK PerynsituBHbIe: ()OPMUPOBATH LIENICBBIE YCTAHOBKH y4eOHOH | MOMCKOBOM
BBIYHCIIUTD YTOJI MEXKAY MPSIMON JIeATeIbHOCTH, BEICTPANBATh I1OCIIEA0BATEILHOCTD JIeSITEIbHOCTH

TUTOCKOCTBIO, €CITH U3BECTHBI KOOPIMHATHI
HaIPaBIIAIONIET0 BEKTOPa MPSMON 1
BEKTOpa, MePIEHANKYIAPHOTO K IIJI0-
CKOCTH, KaK BBIYHCIIUTE YTOJI MEXIY
JIBYMS TUTOCKOCTSIMH, €CITH U3BECTHBI
KOOP/IMHATHI BEKTOPOB,
HNEepHEHIUKYIISPHBIX K 3TUM MJIOCKOCTSAM

HCO6XO}1HMBIX onepaunﬁ. ITo3HaBaTebHbBIE: OCYHICCTBJIIATH
CpaBHCHUEC U Knaccmbm(aumo 110 3a/TaHHBIM KPUTCPUAM




51, | YpaBHeHHE ITOCKOCTH OOBsICHSTD, UTO Ha3bIBacTCA ypaBHeHHEM | KOMMYHHMKATHBHBIE: MIPOSIBIIATH TOTOBHOCTh K 00CyXaeHUI0 | DdopmMupoBaHue
52 JTAaHHOH ITOBEPXHOCTH B 3aJaHHOMN Pa3HBIX TOYEK 3pEeHUS U BEIpabOTKe 00MIeH (TPyIIIOBO) IIEJIeBBIX
NPSIMOYTOJIEHON CUCTEME TIO3UINH YCTaHOBOK
KOOpPJMHAT, BHIBOAMTH ypaBHeHHE cepbl | PeryJsiTHBHBIE: 0CO3HABAaTh KAYECTBO M YPOBEHb YCBOCHHS yueOHOH
JIAHHOTO paJiyca C LIEHTPOM B TaHHOU IMo3naBaTenbHbIE: CO37]aBaTh CTPYKTYPY B3aHMOCBSI3Cit JIeSITEIIbHOCTH
TOYKE CMBICJIOBBIX €IMHHI] TEKCTa
$3 JIBm:kenue (3 4.)

53 IlentpansHas, oceBas OOBSICHATD, YTO TAKOE OTOOpaKEHUE KoMMyHHKaTHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CyxaeHuto | dopmupoBaHue
U 3epKajbHast MPOCTPAHCTBA Ha ce0s ¥ B KAKOM CJIydae Pa3HBIX TOYEK 3pPEHUs U BIpaboTke 0011eH (TpymnmnoBoi) LIEJIEBBIX
CHMMETPHHU OHO Ha3bIBAETCS JBHKEHUEM TIO3UIIH YCTaHOBOK

MPOCTPAHCTBA; OOBSICHSITH, YTO TAKOE PeryJisiTHBHBIE: 0CO3HABAaTh KAYECTBO M YPOBEHb YCBOCHHS yueOHOMH
oceBasi CUMMETPHS, LICHTpaJIbHAs IMo3HaBaTesbHBIE: CO3J]aBaTh CTPYKTYPY B3aUMOCBSI3Eii JIeSITEIbHOCTH
CHMMETPHS, 3epKalIbHAsi CHMMETPHUS CMBICTIOBBIX CIMHHI] TEKCTa

000CHOBBIBATh, YTO 3TH OTOOPAKCHUS

MPOCTPAHCTBA Ha ceOs ABIAIOTCS

JBIDKCHUSIMH; TIPUBOIUTD PUMEPHI

MCTIONIb30BaHMs IBH)KEHHUH TIPH

000CHOBaHHH paBEHCTBA YUTYP

54 ITapannenbHbIi OOBACHATD, UTO TAKOE OTOOpasKeHHE KoMMyHUKATHBHBIE : OPTaHU30BBIBATh U IUNIAHUPOBATH DopMupoBaHue
HEepeHoC MIPOCTPaHCTBA HA ce0s M B KAKOM CIIyJae yueOHOe COTPYIHMYECTBO C YUUTEIIEM U OJHOKIACCHUKAMHU. HaBBIKOB

OHO HAa3bIBAETCS IBHKCHUEM
MIPOCTPAHCTBA; OOBACHATH, YTO TAKOE
napanseabHbIH IepeHoC Ha TaHHbII
BEKTOP;

PerynasiTuBHbBIE: ONIPENENTH MOCIEA0BATEIHLHOCTh
MPOMEXKYTOUHBIX IEJIEH C Y4ETOM KOHEYHOTO pe3yibTara,
COCTABJISITh IJIaH MOCJIE0BATEIbHOCTH AEUCTBUI.
Ilo3HaBaTebHbIE: YMETH OCYIIECTBIISITh aHATN3 OOBEKTOB,
CaMOCTOSITEITFHO UCKATh U OTOUPATh HEOOXOIUMYIO
nHpopmanuio.

Opra’Hu3aluu U
aHajanu3a CBOCH
JIESITEIILHOCTH,
camMoaHaju3a 1
CaMOKOPPEKITHH
yueOHOH
NeATEILHOCTH




55 IIpeobpazoBanmst OOBSICHSTD, UTO TAKOE IIEHTPATHLHOE KoMMyHUKAaTHUBHBIE : OPTaHU30BBIBATh U IJIAHUPOBATH dopmupoBanue
moxoous moiooue (ToMOTETHs) U KAaKUMHU y4aeOHOe COTPYTHIMYECTBO C YIUTENIEM U OJHOKIACCHUKAMHU. LIEJIEBBIX
CBOHCTBaMH OHO 00JIa/laeT, PerynsiTuBHBIE: OIIPEAEIATH MIOCIEA0BATEILHOCTD YCTaHOBOK
4TO TaKoe MpeoOpa3zoBaHue MOA00US U MIPOMEXXYTOUHBIX IIeJIel ¢ y4eTOM KOHEYHOT'O pe3yJibTara, yueOHOH
KaK C €ro MOMOIIBIO BBOJHUTCS MOHATHE COCTaBJIATH IIJIaH MOCJIE0BATEIbHOCTH AEHCTBHUI. JIeSITEIIbHOCTH
NOAO0OHBIX (DUTYP B IPOCTPAHCTBE IMo3naBaTesbHBIE: YMETH OCYLIECTBIISATh aHAIH3 00beKTOB, | PopMupoBanue
CaMOCTOSITEIILHO UCKAaTh U OTOUPATh HEOOXOAUMYIO HaBBIKOB
nHdopmanuio. OCO3HaHHOTO
BbIOOpa HamboIee
3¢ PEKTHBHOTO
croco0a pemnreHus
56 KonTpoabHas padora HayunTbcs IpUMEHSTh TPHOOPETCHHBIE KoMMyHHUKAaTHBHBIE: OTIPEEIIATh LEIH U (QYHKIHH DopMupoBaHuE
Ne 3 «Mertog 3HAHWA, YMEHUS, HABBIKH B KOHKPETHOM YYaCTHHKOB, COCOOBI B3aNMOAEHCTBNS; IUTAHMPOBATh OOIINE | YCTOWYNBOH
KOOP/IHMHAT B JeATEIBHOCTH CIIOCOOBI PaOOThI; 0OMEHUBATHCS 3HAHUAMH MEKAY WICHAMH | MOTHBAIMH K
MPOCTPAHCTBE» TPYIIBI Il TPUHATHS 3()()EKTHBHBIX COBMECTHBIX PEIICHUH. | MpoOJIeMHO-
PeryssiTuBHBIE: (JOPMUPOBATH IIETICBbIE YCTAHOBKH Y4€OHOH | MOMCKOBOM
ACATCIIBHOCTU, BBICTpAUBaATh NNOCJICA0BATCIIbHOCTD JACATCIBHOCTHU
HeoOxoauMbIX omnepanuii. [lo3HaBaTebHbBIE: OCYIECTBISTH
CpaBHEHHE ¥ KJIacCU(UKAIMIO N0 3aJaHHBIM KPUTEPUSIM
57 3ayer Ne 3 «Meton HayunTbcs npuMeEHSTh TPHOOpPETCHHBIE KoMMyHHKATHBHBIE : OPTaHU30BBIBAThH W INIAHUPOBATH ®dopmupoBaHUe
KOOP/IHMHAT B 3HAHWA, YMEHUS, HABBIKH B KOHKPETHOH y4eOHOE COTPYAHUYECTBO C YUUTEIIEM H OJHOKJIACCHUKaMH. HaBBIKOB

NPOCTPAHCTBE» JICSATEIbHOCTH PerynsiTuBHbBI€: ONIPENEISTH IOCIEA0BATEILHOCTD OpraHu3aluu U
MIPOMEXKYTOUHBIX LEJIEH C YYETOM KOHEYHOI'0 pe3yJibTara, aHajanu3a CBOCH
COCTaBJIATH IIJIaH MOCJIEI0BATEILHOCTH JICHCTBUIA. IEATEJIbHOCTH,
Ilo3HaBaTebHbIE: YMETh OCYIIECTBISTH aHATN3 00BEKTOB, caMoaHajn3a u
CaMOCTOSITENILHO MCKATh U OTOMPaTh HEOOXOIUMYIO CaMOKOpPEKIINU
uH(pOpMAITHIO. y4eOHOM
IEATEILHOCTH
3aKII0uYnTEeIbHOE

MOBTOpPEHHE MPH
MOATOTOBKE H
HTOr0BOM
aTTecTaluu 1o
reomerpum (11 u.)




58 IToBTOpEHUE TEMBI: YMeTs 00001aTh M CHCTEMAaTH3UPOBATh KoMMyHHKAaTHBHBIC : OPTraHU30BBIBATh U INIAHUPOBATH DopMHpOBaHHUE
«AKCHOMBI 3HAHUS 110 PONICHHBIM TEMaM U y4eOHOEe COTPYAHUYECTBO C YUUTEIEM U OJHOKJIACCHUKAMH. HaBBIKOB
CTEpEOMETPUID) UCIIONIB30BaTh UX MIPU PELICHUN PeryasiTuBHBIE: OIpEENATh OCIEI0BATENBHOCTh OpraHu3aIyy u

MPUMEPOB U 3ajau. MIPOMEXKYTOUHBIX LIeNeH C y4eTOM KOHEUHOT'O pe3yiIbTara, aHanmu3a cBoeil
COCTaBJIATH IJIaH MOCIE0BATENBHOCTU NEHCTBUH. JIESITENTbHOCTH,
IMo3naBaTenbHbBIE: YMETH OCYIIECTBISATh aHAJM3 O0BEKTOB, | caMOaHalIn3a U
CaMOCTOSITEIILHO UCKAaTh M OTOUPATh HEOOXOANMYIO CaMOKOPPEKIIH
HHPOPMAILIHUIO. y4eOHO
JIeSITEIbHOCTH

59, | IloBropeHue TeMBI: YMeTs 00001aTh M CHCTEMAaTH3UPOBATh KoMMyHHKaTHBHBIE : OPraHH30BHIBATH U IJIAHHPOBATH DopMupoBaHHe

60 «[TapamnensHOCTB 3HAHUS 110 NPOHUIECHHBIM TEMaM U y4eOHO€E COTPYIHHYECTBO C YUUTEIEM U OJHOKIACCHUKAMH. LEJIEBBIX
HOPSMBIX U HCIIOJIb30BaTh UX MIPU PELICHUN PeryassiTMBHBIE: OIIpeAEIATh OCIEI0BATEILHOCTh YCTaHOBOK
IUIOCKOCTEN IIPUMEPOB U 3a1a4. IIPOMEKYTOUHBIX LIEIEH ¢ y4eTOM KOHEYHOI'O PE3yJIbTaTa, y4eOHOI

COCTaBJIATH IUIAH IIOCIIEN0BATEIbHOCTY NEHCTBUM. JIEATEIIBHOCTH
IMo3naBaTesibHBIE: YMETh OCYIIECTBIISITH aHAIN3 OOBEKTOB, dopmupoBaHUe
CaMOCTOSTENIFHO UCKaTh U OTOUPATh HEOOXOTUMYIO HaBBIKOB
nHpopmanuio. OCO3HaHHOTO
BEIOOpa Hamboee
3P PEKTHBHOTO
croco0a pemeHus

61, IToBTOpEHUE TEMBL: YMers 000011aTh M CHCTEMATH3NPOBATh KoMMyHUKaTHBHBIE: OTIPEIEIATh LEIH U QYHKIHH ®DopMHpOBaHUE

62 «[lepneHAUKyYISIPHOCTD 3HAHUsI 10 IPOMICHHBIM TEMaM U YYaCTHHUKOB, CIIOCOOBbI B3aNMOACHCTBYS; IUIAHUPOBATh O0IIMe | yCTOWYHNBOH
MPSAMBIX U HCIIOJIB30BaTh UX MIPH PELICHUN CIOCcoObI pPabOThI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WIEHAMH | MOTHBAL[MH K
TUTOCKOCTEH» MIPUMEPOB U 3ajad. TpYIIbI JUis IPUHATHS 3Q()EKTUBHBIX COBMECTHBIX PEIIeHUH. | MpoOJIeMHO-

PeryasiTuBHbIe: GOPMUPOBATH LIEJIEBbIE YCTAHOBKH y4eOHOM | MOMCKOBOH
JeSITeIbHOCTH, BRICTPAUBATh MOCIE0BATEIIEHOCTh JIESITeTTBHOCTH

HCO6XO}Z[I/IMI)IX onepaumﬁ. Ilo3naBaTebHBIE: OCYHICCTBJIATH
CpaBHCHUEC U Knaccmbmcaumo IO 3aJTaHHBIM KPUTEPHUAM




63, TloBTOpeHue Temsi: YMeTb 000011aTh U CHCTEMATH3UPOBATH KoMMyHUKaTHBHBIE: OTIPEACTATH MEeTH U PYHKIINN dopmupoBaHue
64 «MHOTOrpaHHUKH» 3HaHMsI 110 IPOMICHHBIM TEMaM U Y9aCTHHUKOB, CTIOCOOBI B3aNMOACHCTBIS; INTAHUPOBATh O0IIHME | YCTONYNBOM
UCIIONIB30BaTh UX MIPU PELICHUN CIIOCOOBI PaOOThI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WICHAMH | MOTHBAIMH K
MPUMEPOB U 3ajau. TpYIIbI Ui IPUHATHS 3()()EKTUBHBIX COBMECTHBIX PEICHUH. | MpoOJIeMHO-
PerynsituBHBIE: (POPMUPOBATH LIENIEBBIE YCTAHOBKHM y4eOHOH | MOMCKOBOM
JIeSITeIbHOCTH, BBICTPAUBATh MOCIEJOBATEIBHOCTh JIeSITeIbHOCTH
HeoOxonuMmbIx onepanuid. Ilo3HaBaTebHBIE: OCYIIECTBIATH
CpaBHEHHE ¥ KJIacCU(UKAIHMIO N0 3a/JaHHBIM KPUTEPUSIM
65, | IloBTOopeHue Temsbl: YMers 000011aTh M CUCTEMATH3UPOBATh KoMMyHuKATHBHBIE : OPTaHU30BBIBATh U INIAHUPOBATH dopmupoBaHue
66 «umunap. Konyc 3HaHMsI 110 IIPOMICHHBIM TEMaM U yueOHOe COTPYIHMYECTBO C YUUTEIEM U OJHOKIACCHUKAMHU. HaBBLIKOB
Map» HCIIOJIB30BaTh UX MIPU PELICHUN PeryassiTMBHBIE: OIIpEAEIATH OCIEI0BATEILHOCTh OpraHu3aIy U
MIPUMEPOB U 3ajau. MIPOMEKYTOUHBIX LIeeH C yueTOM KOHEUHOTO pe3yJIbTara, aHaJu3a CBOEi
COCTaBJIATH IUIAH IIOCIIEN0BATEIbHOCTY NEHCTBUM. JIEATENIHOCTH,
ITo3HaBaTe/IbHBIE: YMETh OCYIIECTBIIATH aHATN3 O0BEKTOB, | caMOaHANIN3a U
CaMOCTOSATEIHHO NCKAaTh M OTONPATh HEOOXOANMYIO CaMOKOPPEKILHH
HHPOPMALIHIO. yaeOHOH
JIeSITEIbHOCTH
67, | IloBropeHue TeMbl: YmeTs 0000111aTh ¥ CHCTEMaTH3HPOBATh KoMMyHUKATHBHBIE : OPraHU30BLIBATH H IIAHHPOBATh ®dopmupoBaHue
68 «OOBEMBI TEM 3HAHUsI [0 IPOMICHHBIM TEMaM U y4e0HO€E COTPYJHHYECTBO C YUUTEIEM U OJHOKIACCHUKAMH. LEJIEBBIX
UCIIONIB30BaTh UX MIPH PELICHUN PeryasiTuBHBIE: OIPEJENsATh NOCIEI0BATENBHOCTD YCTaHOBOK
NPHUMEPOB U 3a]au. MIPOMEXKYTOUHBIX LIENEH C yI€TOM KOHEUHOI'O pe3yIbTara, yueOHOH
COCTaBIIATH IJIaH MOCIE0BATENBHOCTU NEHCTBHH. JIeSITETbHOCTH
ITo3naBaTesibHBIE: YMETh OCYIIECTBIISITh AHAJIN3 OOBEKTOB, ®opMHpOBaHUE
CaMOCTOSTEIILHO NCKAaTh M OTONPATh HEOOXOANMYIO HaBBIKOB
UH(DOpMALHIO. OCO3HaHHOTO
BbIOOpa Hauboee
3¢ HEKTUBHOTO

crocoba penieHus
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