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COLEPXAHWE TEM YUEBHOI' O KYPCA
1. LlmnnHpap, KoHyC, wap.
ITonarne wnmmuuapa. Ilnomane mnosepxHocTw wuiuHApa. llomstue konyca. Ilnomans
MOBEPXHOCTH KOHyca. YceueHHbI kKoHyc. Cdepa u map. YpaBHeHue cdepbl. B3aumHoe
pacnofnioxkenue cdepsl u mockoctu. KacarenpHas mmockocTth k chepe. [Tnomans chepsi.
2. O6bembl Ten.
O6bveM npsiMoyrosibHOro mnapasmienenunena. O0beMbl NpAMOMl MpU3Mbl U MWIHHAPA. OOBbEMBI
HAKJIOHHOW MPU3MBI, MUpaMUbl U KoHyca. O0beM mrapa u miomans chepsl. OObeMbI MIAPOBOTO
CErMEHTA, I11apOBOI'0 CJI0S U ILIAPOBOT'0 CEKTOpA.
3. MeToa KoopAvHaT B NPOCTPAHCTBE. [IBMXKEHUA.
Bekrops! B mpocTpanctBe. Cl0KeHUE U BHIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YMCJIO.
KommutanapHbie BEKTOpBI.
4. MeTopf KoopAMHaT B NpoCcTpaHCTBe. [ABMKEHUA.
KoopaunaTsl Touku ¥ KOOpAMHATHI BeKkTOopa. CKalsipHOE NMPOU3BEACHUE BEKTOPOB. YpaBHEHHE
mockocTH. JIpmwkenus. [IpeoOpazoBanus moaoous.
5. IToroBoe noBTOpeHuMe
Hens — MMOBTOPEHUE " CUCTEMaTH3AIUS Marepuaia 10-11 KJIACCOB)



2. MnaHnpyemble pe3ybTaTbl 0CBOEHUS y4e6HOro npegmeTa

JINYHOCTHbIE

1) TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIUXCS K CAMOPA3BUTUIO, JIMYHOCTHOMY
CaMOOTIPEICIICHUIO M CAMOBOCIIUTAHUIO B COOTBETCTBHUHU C OOIIEYETIOBEYECKUMHU [IEHHOCTSAMU;
2) COPMHUPOBAHHOCTh HMX MOTHBAIMA K OOYYCHHIO |  IEJICHAPABICHHON

IMO03HABaTEILHOM JACATCIIBHOCTH, CHCTEMBI 3HAUMMBbIX COLMAJIBHBIX W MCXKIMYHOCTHBIX
OTHOHIGHI/Iﬁ, HCHHOCTHO-CMBICJIOBBIX YCTAHOBOK;

3) CMOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE IIJIAHBI;

4) TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIIEHOM, TBOPUECKOW M OTBETCTBEHHOMN
NEATENbHOCTH;

5) HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMHM, JETbMH MJIQJIIETO BO3pacTa,

B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIECTBEHHO TMOJIE3HOM, Y4eOHO-HUCCIeI0BATEIHCKOM,
HpOGKTHOI\/II nu )lpyrl/IX BHUAAX NCATCIBHOCTH,

6) TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CaMOOOpa3oBaHUIO, Ha
MPOTSKEHUU BCEH )KU3HU;
7) CO3HATENFHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO

yCIENHOHN nMpodeccuoHaIbHON U 00IIECTBEHHOM NeSTeNbHOCTH.

MeTanpegmeTHbIe
PerynatunsHble:
1) omnpenmenath 1edb JACATCIBHOCTH HAa ypPOKE C TMOMOIIBIO yUIHUTENS |
CaMOCTOSITEIILHO;
2) yYUTBCSI COBMECTHO C Yy4HTeJIeM OOHapyXuBaTh M (HOPMYIHPOBATH YUCOHYIO
npobiemy;
3)  yuYuTHCS IUIAHUPOBATH YUEOHYIO JIESATEIBHOCTD Ha YPOKE;
4) BbICKa3bIBaTh CBOIO BEPCHIO, MMBITAThCS Mpeaiararh crocod €€ mpoBepku (Ha
OCHOBE TPOYKTHUBHBIX 3aJaHUI B yUCOHUKE);
5) paboras Mo MPEIOKEHHOMY IUIaHy, HCIOJb30BaTh HEOOXOIMMBIC CpEICTBA
(yueOHHK, KOMITBIOTEP U HHCTPYMEHTHI );
6) ompeaessTh YCIEIIHOCTh BBHIIIOJHEHHS CBOETO 33[aHUs B IUAJIOTE C YIUTEIIEM.
CpenctBoM (OPMHPOBAHUS PETYJISTHBHBIX JECHCTBUH CITy)KaT TEXHOJIOTHS MPOOJIEMHOTO
JMajora Ha JTare W3ydeHHs HOBOTO MaTephalla M TEXHOJIOTHs OLEHHBAHUS 0Opa30oBaTeIbHBIX
JTOCTHKCHHH (Yy4eOHBIX YCIIEXOB).
lMo3HaBaTe NbHbIE:

1) BJIa/ICHUE HABBIKAMH MO3HABATEJIbHOM, y4eOHO-UCCIIEIOBATENLCKON U TPOEKTHOM
JeSITeNIbHOCTH, HaBBIKAMU pa3pelIeHusl PoosieM;

2) JUIS PEIIeHUs MPAKTHYECKUX 3a/1a4 MPUMEHATh Pa3INYHbIe METOAbI TIO3HAHNUS,

3) TOTOBHOCTH U CHOCOOHOCTH K  CaMOCTOATEIbHOW  MH(GOPMAIMOHHO-

MO3HABATEIbHOM ACATCIIbHOCTH, BKIIKOYAsA YMCHHUEC OPUCHTUPOBATHCA B PA3JIMYHBIX MCTOYHHUKAX
I/IH(bOpMaI_[I/II/I, KPUTHYCCKN OLCHHMBATL W HUHTCPIIPCTHUPOBATH I/IH(bOpMaLII/II-O, MoJIy4acMyro Hu3
Pa3JIMIHBIX UCTOYHUKOB;

4) OpUEHTHUPOBAaTbCSI B CBOEM cHCTeMe 3HaHW: TMOHMMaTh, YTO HYy)KHA
JOTIOJTHUTEbHAA nHbOpManus (3HaHUs) 171 peleHns y4eOHo 3a/1aun B OJIUH 111ar;

5) JienaTh TpelBapUTENbHbIM OTOOp HMCTOYHUKOB MHGOpMAIMM JIs  pELIeHus
yueOHOM 3a1a4;

6) N0OBIBaTh HOBbIE 3HAHUSA: HAXOJIUTh HEOOXOIMMYI0 HH(pOpMaIUIo, Kak B
y4eOHUKeE, TaK U B IPEJIOKEHHBIX YIUTEIEM CIIOBapsX, CIPAaBOYHUKAX U UHTEPHET-PECypcax;

7) N0OBIBaTh HOBBIE 3HAHMS: M3BJEKaTh MH(OpPMAIHIO, MPEACTABICHHYIO B Pa3HBIX
¢dopmax (Tekct, Tabnuna, cxema, WUTIOCTPaIUs U JIp.);

8) nepepabarbiBaTh  MOJYYEHHYIO  HHpOpManMioo:  HabmogaTe W JIeNarh

CaMOCTOATCIIbHBIC BBIBOIbI.



CpenctBoM (opMuUpOBaHUS MMO3HABATEIBHBIX JIEHCTBUN CIY)KUT y4eOHBIH MaTepuan H
3a/laHus yaeOHMKa, 00€CIIeYNBAIONINE MIEPBYIO IMHUIO PA3BUTHUS - YMEHUE OOBICHITH MHP.
KOMMyHI/I KaTUBHbIE:

1) JIOHOCUTBH CBOIO TO3UIMIO J0 APYrHX: O(QOPMIISTH CBOIO MBICIb B YCTHOW W
MUCHMEHHOM peud (Ha ypOBHE NMPEI0KEHUS MM HEOOJIBIIOTO TEKCTA);

2) CIIylIaTh ¥ IOHUMATh PEeUb JIPYTHUX;

3) BBIPA3UTENIHO YUTATh U NEPECKA3bIBATh TEKCT;

4) BCTYIIaTh B O€ce/ly Ha ypOKe U B JKU3HH;

5) COBMECTHO JIOTOBApUBATBCA O MpaBHJIaX OOMIEHWS M TOBEICHHS B IIKOJE M
CIIEZIOBATh MM,

6) YUYUTHCS BBITIOJHATD PA3JIMYHBIC POJIM B TpyNIe (JIMAepa, UCHIOTHUTENS, KPUTHKA).

CpenctBoM  (GOpPMHpPOBAaHUS KOMMYHUKATHBHBIX JEHCTBUI CIIY)KaT TEXHOJIOTHS
poOIeMHOro uanora (mooyxIaroUuil U MOoABOJAIIMM AUAJIOT), TEXHOJIOTUS TPOTYKTHBHOTO
YTEHUS M OPTraHU3anus padOThl B MAJIBIX TPYIINaX.

[IpenmeTHbIE

1) OCBOEHHBIE 00YUYAIOIIMMUCS B X0/I€ M3yYeHHS Y4eOHOTO TpeIMeTa YMEHHUS, BUIBI
NEATeNbHOCTH TI0 TIOJyYeHHWI0O HOBOTO 3HAaHHWS B paMKax YYeOHOTO TMpeaMeTa, ero
peoOpa3oBaHUI0 M MPUMEHEHHIO B YUEOHBIX, YYCOHO-TIPOEKTHBIX M COIMATBHO-TIPOCKTHBIX
CUTYalHUsX;

2) (dbopMHpOBaHHE MaTEMaTHYECKOTO THITA MBIIIICHUS, BIaJJICHHE T€OMETPUIECKON
TEPMHUHOJIOTHEH, KITFOUEBBIMHA MOHATHSIMH, METOIaMHU U IPHEMaMHU;

3) (dbopMHUpOBaHHE TPEICTABICHUHA O MaTeMaTHKe, O CI0co0ax OIMMCaHHuA Ha
MaTEeMaTHIECKOM SI3BIKE SIBJICHUH peaslbHOTO MUDA;

4) (dopMHpOBaHME TPEACTABICHUH O MaTEeMaTHYECKUX MOHATUAX, KaK o
BOXHEHWIIMX MaTEeMaTUYECKUX MOJENAX, MO3BOJIAIONIMX OIMChIBaTh M M3Yy4aTb pa3HbIe
IIPOLIECCHI U SIBJICHHUS;

5) MMOHUMaHHe BO3MOYKHOCTH aKCHOMAaTUYECKOTO MOCTPOCHUS
MaTeMaTUYECKUX TEOPHUH;

6) BJIaZICHUE METO/IaMU JI0Ka3aTeNIbCTB U aJITOPUTMOB PEILICHUS;

7) YMEHHUE WX NPUMEHATb, IMPOBOJUTH JOKA3aTelIbHbIE PACCY)KICHUA B XOJe
pelIeHus 3a/1a4;

8) BJIQJICHUE OCHOBHBIMH TMOHSTUSAMH O IUIOCKMX M  MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

9) (¢bopMupoBaHHEe YMEHHUS paclo3HaBaTh Ha YepTeKax, MOJEISAX M B pealbHOM
MUpE reOMEeTpUIecKre (PUrypsi;

10) NPUMEHEHHE H3YYEHHBIX CBOMCTB TreoMeTpuYeckux ¢uryp u dopmyn s
pElIeHNs TeOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEP:KaHUEM;

11) BJIa/ICHUE HABBIKAMH HCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IMpU

PCUICHHH 3a1a4.



TemaTnyeckoe niaHNUpoBaHMe

Ne HavmeHoBaHWe MakcumansHas W3 HMX
n/n pasgenos 1 Tem Harpyska Teopua lNpaKTn4yecKas YyacTb KT
y4vaulerocs KoHTpon. pab CamocT. Pab. TecCThbl, 3a4eT
[ToBTOpeHue 3 3
IV | Hunusgp, KoHycC, map 16 14 1 1 1 5
V | O6beMsl Tel 17 15 1 1 1 6
VI | Bekropsl B 6 5 - 1 2
IIPOCTPAHCTBE
VIl | Merox koopauHAT B 15 13 1 2 1 7
IIPOCTPAHCTBE
VIl | [ToBTopenue npu 9 1 2 9
IIOATOTOBKE K
HTOrOBOM aTTeCTaIlnu
Hroro 66 47 3 5 6 32




KaneHaapHo-TemMaTMyeckoe niaHMpoBaHue

Ne /i Tema paznena, Ko - YV Hara | JlaTta
TeMa ypoka BO [IpenmerHbie METaIpeIMETHbIC JTUYHOCTHBIC 1o 1o
4acoB daxTy | muany
MoBTOpeHne (3 4.)
1 [TapamiensHOCTB 1 YmeTs 000011aTh U KommyHuKaTHBHBIE : dopmMupoBaHue
MIPSMBIX U CHCTEMaTH3MPOBATh 3HAHWS [0 | OPraHU30BHIBATh U IIAHUPOBATH LIEJIEBBIX YCTAHOBOK
TUTOCKOCTEH MIPONJICHHBIM TEMaM U y4eOHO€E COTPYIHUYECTBO C YUUTEIEM | y4eOHOU
WCTIONIH30BATh UX NPU PEHICHUN | M O/THOKJIACCHUKAMH. JeSITeTbHOCTH
MIPUMEPOB U 3a]1a4. PerynsatuBHbIe: onpenensTh dopmupoBanue
MOCJIEZIOBATEILHOCTD HABBIKOB OCO3HAHHOTO
MIPOMEXYTOUHBIX LEJIEeH C y4eTOM BbIOOpa HanboJee
KOHEYHOTO PE3yJbTaTa, COCTaBIATh 3¢ GEeKTUBHOTO
TJ1aH TIOCIICIOBATEIbHOCTH JISHCTBUMA. | CITOC00a perieHus
ITo3HaBaTenbHBIE: YMETH
OCYILIECTBIISITh aHAIU3 0OBEKTOB,
CaMOCTOSITEJIbHO UCKaTh U OTOUPATh
HEO0OXOAMMYIO HHGOPMAITHIO.
2 [lepnennukynspro | 1 YmeTs 0000maTh 1 KoMMyHukatuBHbIE: onpenensiTs nenu | GopmMupoBaHue
CTb MPSAMBIX U CUCTeMAaTHU3UPOBATh 3HAHUSA 0 | U (PYHKIIUU YYACTHUKOB, CIIOCOOBI YCTOWYUBOM
IJI0CKOCTEM IPONICHHBIM TEMaM U B3aMMO/ICIICTBUS; TUIAHUPOBATH MOTHBAIIMH K
WCIT0JIH30BATh UX MPU PEHICHUH | OOIIHe CriocoObl paboThI; poOJIEeMHO-
IPUMEPOB U 3a/1a4. 0OMEHUBATHCS 3HAHUSAMU MEXKIY MOMCKOBOM
YJI€HaMU TPYIIbI sl TIPUHATUS JESITEIbBHOCTH

3((PEKTUBHBIX COBMECTHBIX PEIICHHI.
PerynstuBHbie: popmMupoBath
I[eJIeBbIE YCTAHOBKHU y4eOHOM
JIEeATENIbHOCTH, BBICTPAaNBaTh
MOCJIEAOBATENLHOCTE HEOOXO0UMBIX
onepaumii. [lo3HaBaTenbHbIE:
OCYILECTBJISATh CPABHEHHUE U
KJIaCCH(HUKAIUIO TIO 33/TaHHBIM
KPUTEPUSIM




MHOrorpaHHuKu YmeTs 0000maTh 1 KommyHukaTuBHbIE: onpeaessaTs uenu | PopMupoBaHUe
CUCTEeMATU3UPOBATh 3HAHUS M0 | U (DYHKIIUU YIACTHUKOB, CITIOCOOBI YCTOMUYUBOM
MPOMICHHBIM TEMaM U B3aUMOJICHCTBUS; INIAHUPOBATh MOTHUBAIINH K
UCTIOJIb30BATh MX MPH PEIIEHUH | 001Iue crocoObl paboThI; poOJIeMHO-
IPUMEPOB U 3a/1a4. 00MEHUBATHCS 3HAHUSIMU MEXKTY MTOMCKOBOM
YICHAMU TPYIIbI ISl TPUHITHS JeSTETbHOCTH
9P PEKTUBHBIX COBMECTHBIX PEIICHHH.
Perynsarusnsie: hopmMupoBaTh
L[eJIEBbIE€ YCTAHOBKU y4eOHOMI
JIeSITeTbHOCTH, BBICTPAUBATh
[IOCJIEOBATEIHLHOCTh HEOOXO JUMBIX
onepanuii. [lo3HaBaTenbHBIE:
OCYILIECTBIISITH CPABHEHHE U
KJIacCHU(DUKAITHIO TI0 3aJaHHBIM
KPUTEPHUSIM
"naBa VI LivnanHap, KoHyc v wap (16 4.)
Hununop(3 u.)
[Tonsitue OOBICHATH, YTO TAKOE KomMMyHUKaTUBHBIE: Pa3BUTH Y dopmupoBaHUE
LUAJTMHIPA LUAJIMHIPUYECKas IOBEPXHOCTh, | yYalllMXCs MPE/ICTaBJICHUE O MECTE YCTOMYHUBOU
e€ oOpasyrolue 1 0Ch, Kakoe MaTeMaTHKH B CCTEME HayK. MOTHUBALINH K
TEJIO Ha3bIBaeTCs IMIMHAPOM U | PerynsTuBHble: GopMUpOBaThH LIENIEBbIE | 0OYUECHUIO
KaK Ha3bIBAIOTCSI €T0 AJIEMEHThI, | YCTAaHOBKU yU4eOHOM NeSTETbHOCTH.
YTO MPEJICTABISIOT CO00M [lo3HaBaTenbHbIE: pa3IMyarb METO b
OCEBOE CEUCHUE TMIO3HAHUS OKPY>KAKOILIEr0 MUPA IO €ro
UUIMHAPA U CEYCHUE 1EeJsM (HaOIOICHUE, OTIBIT, SKCTIEPUMEHT,
IJIOCKOCTBIO, MO/IETTUPOBAHHUE, BEIYHCIICHUE)
NEPHEHANKYIISPHOHN K €ro OCH,
KaK T0JIy4aeTcs LWIHHJP MyTEM
BpalIeHUs1 BOKPYT OCH €ro
OCEBOT'0 CEYECHUS;
[Tnomanp OOBSACHSATH, UTO IpUHUMaeTcs 3a | KoMMyHUKaTUBHBIE: onpenensTh uenu | DopMupoBaHue
MMOBEPXHOCTHU TUIOMIA/Ib OOKOBOM MOBEPXHOCTH | U (DYHKIIUU YYACTHUKOB, CITIOCOOBI YCTOMYHUBOM
HUAJTUHIpA [WIMH]IPA, BEIBOJUTE (GOPMYIBI | B3aUMOJICHCTBUS; TIIAHUPOBATh MOTHUBALINH K
rIonaae 60KOBOHM U MOTHOMN o01rue crnocoOsl paboTHI; poOJIeMHO-
MOBEPXHOCTEN LIUIIMHpA U 00OMEHUBATHCS 3HAHUSIMU MEXKIY MTOMCKOBOM




bopmyity 00bEMa IUITUHIPA, YJICHAMU TPYIIIBI ISl TPUHATUS JESITEIIbHOCTH
MCIOJIB30BATh 3TU (POPMYIIBI 3 PEKTUBHBIX COBMECTHBIX PEIICHHH.
IIPH PEIICHUH 3a7a4 PerynstuBHbIC: POpMUPOBATH
IEJIEBbIC YCTAHOBKH Y4eOHO
JeSITeIbHOCTH, BEICTPAaNBATh
MOCTIeIOBATEIBHOCTh HEOOXOIMMBIX
onepauuii. [lo3HaBarenbHbIE:
OCYIIECTBIISITH CPABHEHHE U
KJIaCCU(DUKAIUIO TI0 3aJaHHBIM
KPUTEPUSIM
[Tnomane OOBSCHSATH, UTO MPUHUMaeTCs 32 | KOMMyHUKaTUBHBIC: OnpeeNsTh neau | opMupoBaHue
MTOBEPXHOCTH TUTONIA > OOKOBO MOBEPXHOCTH | M (PYHKIIMH YYACTHUKOB, CTIOCOOBI YCTOWYIMBOM
IWIAH]IPA IAJIMHJIPA, BEIBOJUTE (GOPMYITBI | B3aUMOICHCTBHS; TITAHUPOBATH MOTHBAITIH K
TI01Ia/1ei OOKOBOM M MOJTHOM o0mue crmocoObl paboTHI; poOJIeMHO-
MMOBEPXHOCTEH IMIMHIIPA U 0OMEHUBATHCS 3HAHUSMA MEXKTY MTOUCKOBOM
bopmyity 00bEMa HITHHIPA, YICHAMU TPYIIITHI I TPHHSTHS JIESITEIILHOCTH
HCIIOJIb30BaTh 3TU (POPMYJIBI 3((PEeKTUBHBIX COBMECTHBIX PEIICHHI.
MIpH pElIeHUHU 3a]1a4 Perynsrusnsie: popmupoBaTh
1[eJIeBbIE YCTAHOBKU y4eOHOM
NesITeNIbHOCTH, BHICTPAauBaTh
MOCJIEZIOBATEIHLHOCTh HEOOXOAUMBIX
onepauuil. [lo3HaBaTenbHbIE:
OCYILIECTBIISITH CPABHEHHE U
KJIaCCU(PHUKAIUIO MO 33JaHHBIM
KpUTEPUIM
Konyc(4 u.)
[TonsiTne koHyca. OOBACHATD, YTO TaKOE KoMMyHUKaTHBHBIE: BBICIYIINBATH dopmupoBaHue
KOHHYecKasi TOBEPXHOCTh, €€ MHEHUE YJICHOB KOMaH/Ibl, HE CTapTOBOM

oOpasyromiye, BepUIMHA U OCh,
KaKO€ TeJI0 Ha3bIBACTCs
KOHYCOM M KaK Ha3bIBaIOTCS €r0
JJIEMEH-

ThI, 4TO MPEJICTABISAIOT COO0I
0CEBOE CEYECHUE KOHYCA
CEUEHHE IIOCKOCTBIO,
NIEPIEHIUKYIIPHOI

nepebuBas .

PerynstuBHbIC: TPOTHO3UPOBATH
pe3ynapTaT YCBOEHUS MaTepuaa,
OTIPEIENATh TPOMEKYTOUHBIE 1IETH
[To3HaBaTeNnbHbBIE: OCYIIECTBIATh
CpaBHEHHE U KJIacCU(PUKAIIIO IO
3aJIaHHBIM KPUTEPHSIM. YMETh
AHATU3UPOBATH OOBEKTHI C

MOTHUBaIlUHU K
HN3YUCHUIO HOBOT'O




K OCH, KaK I10JIy4aeTcs KOHYC
IIYTEM BpalICHUS €r0 0CEBOTO
CEYEHUSI BOKPYT OCH

BBIJICJIICHHUCM ITPU3HAKOB.

[Tnomanp 00BACHATH, UTO IpuHUMaeTcs 3a | KommyHukaTuBHble: onpenensats nenu | DopmupoBanue
MMOBEPXHOCTHU TUTOIIA/Ib OOKOBOM MOBEPXHOCTH | U (DYHKIIUU YIACTHUKOB, CITOCOOBI YCTOMYUBOM
KOHYca. KOHYCa, BBIBOJIUTH (POPMYJIbI B3aUMOJICHCTBUS; INIAHUPOBATh MOTHBAIIIH K
TIomaael OOKOBBIX U MOJHBIX | 00mIue criocoObl paboThI; poOJIeMHO-
TMOBEPXHOCTEH KOHYCa U 00MEHUBATHCS 3HAHUSIMU MEXKTY MTOMCKOBOM
YCEUEHHOTO KOHYCA; YJICHAMU TPYIIIBI IS TPUHITHS JIESITEIILHOCTH
dhopmynupoBaTh TEOpEMY 00 3((PEKTUBHBIX COBMECTHBIX PEIICHHI.
00BEME KOHYCa, PerynstuBHbie: popmMupoBath
1[eJIEBbIE YCTAHOBKU y4eOHOM
JeSITeTbHOCTH, BBICTPAUBATh
[IOCJIEIOBATEIHFHOCTh HEOOXO JUMBIX
onepaumii. [lo3HaBaTenbHbIE:
OCYIIECTBIISATh CPAaBHEHHE U
KJIaCCU(PHKAIUIO TIO 331aHHBIM
KpUTEPUIM
[Tnomanp 0O0BSACHSATH, UTO MpUHUMaeTcs 3a | KomMmyHHKaTHUBHBIE: onpenensTh uenu | PopMupoBaHue
MMOBEPXHOCTHU Io1aab OOKOBOW MOBEPXHOCTU | M (YHKUMU YYACTHUKOB, CIIOCOOBI YCTOWYMBOM
KOHYyca. KOHYCa, BBIBOJUTH (POPMYJIbI B3aMMO/ICIICTBUS; TUIAHUPOBATH MOTHBAIIIH K
IoIaael OOKOBBIX U HOJHBIX o0mmue crocoObl paboTHI; poOJIEeMHO-
MOBEPXHOCTEH KOHYCA U 00MEHUBATHCSA 3HAHUAMU MEXKIY MOMCKOBOM
yCeu€HHOTO KOHYCa; YJIEHaMU TPYIIbI sl TPUHATUS JeSITeIbBHOCTH

dhopmyaupoBaTh TEOpEMy 00
00BéMe KoHYCa,

3¢ (EeKTUBHBIX COBMECTHBIX PELICHHH.
PerynstuBHbie: popmMupoBath
I[eJIeBbIEe YCTAHOBKHU y4eOHOM
JEeSITeNIbHOCTH, BHICTPAaUBATh
MOCIIEZIOBATEILHOCTh HEOOXOAUMBIX
onepanuii. [lozHaBarenbHbIE:
OCYILIECTBIISATH CPABHEHUE U
KJIacCU(UKAIMIO 110 33aJaHHBIM
KPUTEPUIM




10 VYceueHHbIi OOBSICHATH Kakasi purypa KommyHukaTuBHBIE: ciocoOcTBOBaTh | PopMUpOBaHKE
KOHYC. HA3bIBACTCSl YCCUEHHBIM (opMHUPOBAHNIO HAYIHOTO HaBBIKOB OCO3HAHHOTO
KOHYCOM M KaK Ha3bIBAIOTCA.€T0 | MUPOBO33PEHHUSL. BbIOOpa HanboJee
AJIEMEHTHI; BBIBOAUTH GOpMyny | PerynsiTuBHEIC : OIICHUBATh 3P PEeKTHBHOTO
00BbEMa yceu€HHOTO KOHYCa, BECOMOCTB ITPUBOIUMBIX croco0a perieHus
UCTIOJIb30BaTh (POPMYIIBI JI0KA3aTeIbCTB U PACCYKICHHM.
IUIOIIAJEH IOBEPXHOCTEN U [To3HaBaTenbHBIE: OCYIECTBIATH
00BEMOB KOHYCA U YCEUEHHOTO | pacIIMPEHHBIA NOMCK UHPOpMALUH
KOHYCa IPH PEeIIeHUH 3324
Cohepa(7 u.)
11 Cdepa u map. DopMyIHpOBaThH ONPEAETICHUS KoMMmyHMKaTHBHBIE : dopmupoBaHue
cdepsl, e€ LeHTpa, paauyca u OpPraHW30BBIBATH M TUTAHUPOBATH HaBBIKOB
JaMeTpa; y4eOHOE COTPYJHHUYECTBO C YUUTETIEM | OpraHU3alid U
7 OJHOKJIACCHUKAMM. aHalm3a cBoeil
PerynsatuBHbIe: onpenensTh NeSITeTbHOCTH,
1I0CJIEI0BATENBHOCTD camMOaHaJIn3a U
IIPOMEKYTOUHBIX LIEJIeH C yUeTOM CaMOKOPPEKIIH
KOHEUYHOI'0 Pe3yJbTaTa, COCTaBIIATh yueOHOMI
IUIaH ITOCJIEIOBATEIbHOCTY JEUCTBUN. | NEATEIHLHOCTHU
ITo3HaBaTenbHBIE: YMETH
OCYLLECTBIIATh aHAJIN3 0OBEKTOB,
CaMOCTOSTEJILHO UCKATh U OTOMPATh
HEOOXOAMMYIO HH(MOPMAITHIO.

12 B3aumhoe HccnenoBaTth B3aMHOE KoMMyHMKaTHBHBIE: IPOSBIATH dopmupoBanue
pacroyoxeHue pacroJiokeHue chepbl U IPSIMOM | TOTOBHOCTb K OOCYKJICHHUIO pa3HbIX LIEJIEBBIX YCTAHOBOK
chepsl 1 TOYEK 3PCHHUS U BEIpaOOTKE 00IICH yueOHOM
IUIOCKOCTH. (rpynmoBoif) no3uuun JeSITeIbHOCTH

PerynsatuBHble: oco3HaBaTh kauecTBo | DopmupoBaHue

U YPOBEHb YCBOCHUS HaBBIKOB aHAJIN3a,
[To3HaBarenbHbIE: CO3/1aBaTh COTIOCTaBJICHNS,
CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX | CPaBHEHHUS

CANHUIL TCKCTa




13 KacarenbHas (hopMyIHpOBaTh ONpeIeIeHNE KoMMyHMKaTHBHBIE: pa3BUTh Yy dopmupoBaHue
IJIOCKOCTh K Kaca- y4aluxcs NpeICTaBIICHUE O MECTE YCTOMYHUBOU
cdepe. [Tnomane TEBHOU TIPSIMOH K cdepe, MaTeMaTHKH B CHCTEME HayK. MOTHBAIIIH K
cepsl. (dopmynupoBaTh U 10Ka3piBaTh | PerymaruBHeie: GopmupoBaTh nenieBble | 00yYEHHUIO
TEOPEMBI O CBOWCTBE U YCTAHOBKH y4€OHOU JETENIBHOCTH.
IIPU3HAKE KacaTeabHOU npsiMoi | [lo3HaBaTenbHBIE: pasiMyarb METO b
MIO3HaHUSI OKPY’KAFOIIEro MUpa I1o €ro
1essiM (HaOJTEOIEHHE, OTIBIT, SKCTIEPUMEHT,
MO/IETIMPOBAHHUE, BEIYHCIICHHE)
14 B3anmHuoe YMeTb OnuChIBaTh U KommyHukaTusHsle: onpenensats nenu | @opmupoBanue
pacnoJsoxxeHue aHAJIM3UPOBATH B3AUMHOE U QYHKIMH YYaCTHUKOB, CLIOCOObI YCTOMYMBOM
cdepbl 1 IpAMOii. Pacroio’KeHue NPSIMbIX U B3aMMO/ICICTBUS; TUIAaHUPOBATH MOTHBAIUH K
IJIOCKOCTEHN B IPOCTPAHCTBE, ob1rue crnocoObl paboTHI; po0JIeMHO-
BBITIOJTHAT YE€PTEXKH T10 00OMEHUBATHCS 3HAHUSIMU MEX]Y MOMCKOBOM
yCIIOBUSIM 3aJ1au. YWIEHaMU TPYIIbI IS IPUHATHS JeSITeTbHOCTH
Pemath niiaHuMeTprUYeCKUE U 3¢ (EeKTUBHBIX COBMECTHBIX PELICHHH.
MpocTeuIre PerynstuBHbIC: HOpMHPOBATH
CTEpEOMETPUYECKHE 3a7]aull Ha | LIeJIeBbI€ YCTAHOBKU Y4€OHOMI
HaX0KJICHUE T€OMETPUUECKIX JeSITeIbHOCTH, BEICTPAUBATh
BEJINYWH (JJIMH, YTJIOB) [I0CJIEIOBATEIFHOCTh HEOOXO JUMBIX
onepauuil. [lo3HaBaTenbHbIE:
OCYILECTBIISATh CPAaBHEHHUE U
KJIacCU(UKALMIO 110 33JaHHBIM
KPUTEPHSIM
15 Ccepa BriucanHas OOBSCHATD, KAaKOU KoMMyHMKaTHBHBIE: pa3BUTh Yy dopmupoBanue
B MHOT'OI'PaHHHK Ha3bIBACTCS yJalMXcsl IPEACTABICHHUE O MECTeE yCcTOMUMBOM
LHWJIMHIPUYECKYIO OIMCAHHBIM OKOJIO c(hepbl U MAaTEeMaTUKH B CUCTEME HayK. MOTHUBALUH K
U KOHUYECKYIO KaKOl — BIMCAaHHBIM B cepy PerynsatuBHsle: GopMupoBaTh 1ieNieBble | 00YUYEHHUIO
IIOBEPXHOCTb. YCTaHOBKH y4eOHOH JIeSTEIIbHOCTH.

[To3HaBaTeNbHBIE: pa3IHM4aTh METOIbI
TMIO3HaHKSI OKPY>KAFOIIIEro MUpa 1o ero
1eJsIM (HaOMIOICHE, OTIBIT, SKCTIEPUMEHT,
MOJICTTMPOBAHHUE, BEIYHCIICHUE)




16 Ceuenus OOBACHATH KaKHe KPUBBIC KomMmyHHKaTUBHBIE: pa3BUTh y ®opMupoBaHue
HWIAHAPUIECKOM MOJIy4alOTCsl B CEUCHHSX yJaluxcs IpeCTaBIeHUE O MECTe YCTOHYUBOM
MTOBEPXHOCTH. WIMHAPUYECKON MOBEPXHOCTH | MAaTEeMATHKU B CHCTEME HayK. MOTHBAIIIH K

Pa3TUYHBIMU TUIOCKOCTSIMH PerynsatuBabie: GopMupoBaTh HieNieBble | 00yYESHHUIO
YCTaHOBKH y4eOHOMH JICSITENTbHOCTH.
[To3HaBaTenbHBIE: pa3IMyaTh METOIbI
MIO3HaHUSI OKPY’KAFOIIEro MUpa I1o €ro
1essiM (HaOJTEOIEHHE, OTIBIT, SKCTIEPUMEHT,
MO/IETIMPOBAHHUE, BEIYHCIICHHE)

17 KonTposbHas HayuuTbcst npuMeHsTh Kommynuxamuenvie: ynpaBisiTh dopmMupoBaHUE
pabota Ne 1 MPUOOpPETEHHbIE 3HAHMS, CBOUM IOBEJCHHEM (KOHTPOJIb, YCTOMYHUBOU
«qumuanmap. YMEHUSI, HABBIKM B KOHKPETHOW | CAMOKOPPEKIIHS, OIIEHKA CBOETO MOTHBAITIH K
Konyc.[Ilap» eI TETHHOCTH pe3ynbTaTa). poOJIeMHO-

Pecynamusnvle: GopmupoBath MTOUCKOBOU
CHOCOOHOCTH K MOOMIIM3ALIMU CUIT U JIESITENNLHOCTH
SHEPTUH; CIIOCOOHOCTH K BOJIEBOMY

YCUJTUIO B MPEOJIOJIEHUH TPETATCTBUM.
Ilo3nasamenvHule: BHIOUPATh

Hanbosiee 3 PeKTUBHBIC CITOCOOBI

pelieHus 3aa4.

18 PaGora Hafg Hayuuthcs npuMeHaTh Kommynukxamusnvle: ynpapisiTh dopmupoBaHue
omnoKamMu npUoOpeTEeHHbIC 3HAHUS, CBOUM IOBEJICHHEM (KOHTPOJIb, HABBIKOB
«Humuaap. Konyc. YMEHHsI, HABBIKM B KOHKPETHOH | CAMOKOPPEKIINS, OILIEHKA CBOETO camoaHanu3a u
ap». O6061meHne JeSITeNIbHOCTH pe3yabTaTa). CaMOKOHTPOJIS
U CUCTeMaTHU3aIus Pecynamusnvle: popmupoBath
3HAHU. CIOCOOHOCTH K MOOMIIM3AIMH CUIT U

SHEPTUU; CIIOCOOHOCTH K BOJIEBOMY
YCUJTUIO B MPEOJIOJIEHUH MPETATCTBUH.
Ilo3nasamenvHule: BHIONPATH
HanOosiee 3PeKTUBHBIC CITOCOOBI
pelieHus 3a/1a4.

19 O6061enue u Hayuutbcs npumeHsTh Kommynurxamuenvie: ynpaBisiTh dopMupoBaHue
CUCTeMAaTH3aIHs npUOOpeTEeHHbIC 3HAHUS, CBOUM MOBEJICHHEM (KOHTPOJIb, HABBIKOB
3HAHUI TIO0 TeMe YMEHHsI, HABBIKM B KOHKPETHOH | CAMOKOPPEKIIHS, OIIEHKAa CBOETO camoaHanu3a u
«Humuaap. Konyc. NeSITEIbHOCTH pe3ynbTaTa). CaMOKOHTPOJISI

[Tap».

Pezynamuenvle: hpopMupoBaTh




CIIOCOOHOCTH K MOOMIIH3AIMH CHJT 1
SHEPTUH; CIIOCOOHOCTH K BOJICBOMY
YCUJIMIO B MIPEOIOJIEHUU MPEISITCTBUM.
Ilo3nasamenvHule: BEIOUPATH
Hanboee d3hdeKTUBHBIC CTIOCOOBI
pelIeHus 3a/1a4.

Mnasa VII. O6bembl Ten (174.)

Obvem npamoyzonvrno2o napannenenuneoa(2 u.)

20 [Tonsatue o6bema. OOBACHATH KaK U3MEPSIOTCS KoMMyHHKaTHBHBIC: TIPOSIBIIATH dopmupoBanue
00bEeMBI TEJ, MPOBO/ISI AHATIOTUIO | TOTOBHOCTH K OOCYXKJIEHUIO Pa3HBIX [[EJIEBBIX YCTAaHOBOK
C U3MEPECHHSIMH TUIOIIAACH TOYEK 3pEHHUS U BEIpabOTKE 00IIeH yaeOHOU
MHOTOYTOJIbHUKOB; (TpyIIOBOIA) IO3UITAN JIESATETLHOCTH
PerynstuBHbIe: 0cO3HaBaTh KauecTBO | DopMUpOBaHHE
U YPOBEHb YCBOCHHUS HaBBIKOB aHAJIN3a,
[To3naBaTenbHbBIE: CO3/1aBAThH COTIOCTaBJICHHUS,
CTPYKTYpY B3aUMOCBSI3€H CMBICIIOBBIX | CPaBHEHHUS
€IMHUII TeKCTa
21 O6bem (hopmMyaupOBaTH OCHOBHBIC KoMMyHUKaTHBHEIE: Pa3BUTh Y dopMupoBaHue
MPSIMOYTOJIbHOTO CBOMCTBa 00BbEMOB U BBIBOJUTH | Y4alllUXCs PEJICTABIICHHUE O MECTe YCTOWYUBOM
napajuiesienunesa. C UX IOMOIIbIO GOpMYITy MaTeMaTHKH B CUCTEME HayK. MOTHBAIIMH K
o0bemMa IPSIMOYTOJILHOTO Perynstusnsie: popMupoBarh 1ieieBble | 00yUEHUIO

napamuiciIemicaa

YCTAHOBKH Y4eOHOM JCSITEIIEHOCTH.
[To3HaBaTeNIbHBIE: pa3IHMYaTh METOIBI
TIO3HAHMS OKPYKAIOIIETO MHUPA TI0 €10
1iessiM (HaOJTFOICHHE, OTIBIT, SKCTICPUMEHT,
MO/ICJTMPOBAHHUE, BHIYKCIICHHC)

Oovemul npamoit npumol u yuaunopa(3 u.)




22 Ob6Bem IpsAMOM @opMyMpoBaTh U 10Ka3biBaTh | KOMMyHHMKaTUBHBIE: IPOSIBIATH ®opMupoBaHue
MIPU3MBI. TEOpEeMBI 00 00beMe TPSIMOt TOTOBHOCTH K OOCYXKJICHHUIO Pa3HBIX L[EJIEBBIX YCTAaHOBOK
IPU3MBI; pelIaTh 3a/1a4H, TOYEK 3PEHHUS U BBIPA0OTKE OOIIeH yueOHOM
CBSI3aHHBIE C BBIUHCIICHUEM (TpyIIOBOIA) MO3ULIUH JeSTeTbHOCTH
00BEMOB 3TUX TEN PerynstuBHble: oco3HaBaTh KauecTBO | PopMUpOBaHUE
Y YPOBEHb YCBOCHUS HAaBbIKOB aHAJIN3a,
[lo3HaBarenbHbIE: CO3/1aBAThH COIOCTaBJICHHUS,
CTPYKTYpY B3aUMOCBSI3€H CMBICIOBBIX | CPAaBHEHMUSI
€IMHUI] TEKCTa

23 O6beM nuIMHIpa ®opmynupoBaTh U T0Ka3piBaTh | KoMMyHHKaTHBHBIE: pa3BUTh y dopmMupoBaHue

TeOpeMbl 00 00beMe MWIMHJIPA; | YdJalluXcs MPeJICTABICHUE O MECTe YCTOWYMBOM
peliaTh 3a/1a4u, CBI3aHHbIE C MaTeMaTHKH B CHCTEME HayK. MOTHUBAIINH K
BBIYUCIICHUEM 00BEMOB ATHX PerynsartusHbie: GOpMUpPOBATH IIEJIEBBIE | O0yUEHUTO
TeN YCTAHOBKY y4eOHOU JIeTENTbHOCTH.

[To3HaBaTeNnbHbBIE: pa3IU4aTh METOIbI

TMO3HaHUSI OKPY>KAIOIIEro MUpa o ero

1iessiM (HaOJTFOZICHHE, OTIBIT, SKCTICPUMEHT,

MOJICITMPOBAHHUE, BBIYHCIICHHE)

24 O06bem IuIMHApa ®opmynupoBaTh U J0Ka3biBaTh | KOMMYHUKATHUBHBIE: Pa3BUTh Y dopmMupoBaHUE
TeopeMbl 00 00beMe IMWIMHIIPA; | YdJalluXcs MPEeJICTABICHUE O MECTe YCTOWYUBOM
peliaTh 3a/1a4u, CBA3aHHbIE C MaTeMaTHKH1 B CUCTEME HayK. MOTHBAIIMH K
BBIUHCIICHHEM 00BEMOB 3TUX Perynstusnsie: opMupoBarts 1ieieBble | 00yUEHUIO
TeN YCTAHOBKH y4eOHOM eI TETTbHOCTH.

[To3HaBaTenbHbBIE: pa3IM4aTh METOIbI
MO3HaHUSI OKPY>KAFOIIIEro MUpa 1o ero
1iessiM (HaOJTFOICHHE, OTIBIT, SKCIICPUMEHT,
MOJICTTMPOBAHHUE, BEIYHCIICHHE)

Oo0vempbl HAKIOHHOU RPU3IMBL, RUPAMUObLL U KOHyca(5 u.)

25 Brruncnenue BrIiBOIUTH HHTETpPAIBHYIO KoMMyHukaTtuBHbBIE: criocoOCcTBOBaTh | @opMuUpoBaHUE
00BeMOB Tel C dhopmyny ISl BBIYUCIICHUS (bopMUPOBAHUIO HAYYHOTO HaBBIKOB OCO3HAHHOT'O
ITOMOIIBIO 00BEMOB TeJ U JIOKa3bIBaTh C €€ | MUPOBO33PEHHUS. BbIOOpa HanbosIee
MHTETpaa. MOMOIIBIO TEOpEMBI 00 00beMe | PerynasTuBHBIC | OIlEHUBATh 3¢ dEeKTUBHOTO

HAKJIOHHOH MPU3MBI, 00 00beMe
KOHYCa, MUPaMUJIbI;

BCCOMOCTDH NPHUBOANMBIX
JA0Ka3aTCIbCTB U paCCY)KHCHHﬁ.

crioco0a pereHus




ITo3HaBaTenbHBIE: OCYIECTBIATD
paciMpeHHbId TOUCK HH(pOpMaIIH

26 OO0beM HaKIOHHOM BbIBOIUTE HHTErPAIBHYIO KommynukaTuBHbIe: ciocoOcTBOBaTh | PopMUpOBaHUE
IIPU3MBIL. (bopmyy 1Sl BBIYHCICHHS (OopMHUPOBAHNIO HAYIHOTO HABBIKOB OCO3HAHHOI'O
00BEMOB TeJ U JIOKa3bIBaTh C €€ | MUPOBO33PEHHUS. BbIOOpa HauboJee
MIOMOIIBIO TeOpeMbl 00 00beMe | PerynsTuBHbIE : OLIEHHUBATh 3¢ dEeKTUBHOTO
HaKJIOHHOM IIPU3MBbI, 00 00beMe | BECOMOCTb MPUBOAUMBIX croco0a perieHus
KOHyca, MUPaMUJIbI; JI0Ka3aTeNbCTB U PacCyXKJICHUH.
[lo3HaBarenbHbBIE: OCYIIECTBIATH
paciIMpeHHbIH NOUCK HHPOPMAIIH
27 O06bemM TupamMupbl. BBIBOIUTE HHTETPATIBHYIO KomMMyHUKaTUBHBIE: TIPOSIBISATH dopmMupoBaHUE
(dbopMyiy JUIsl BBIYUCIICHUS TOTOBHOCTb K OOCYKJIEHUIO Pa3HBIX L[EJIEBBIX YCTAHOBOK
00BEMOB TeJ U JIOKa3bIBaTh C €€ | TOYEK 3pEHUs U BbIpaOOTKe 00mIeit yueOHOM
TTOMOTIIBIO TEOPEMBI 00 00beMe | (TPYIITOBOM) TIO3UITUN JIeATETLHOCTH
HaKJIOHHOUM TIpu3MbI, 00 00bemMe | PerymstuBHBIE: 0cO3HABATh KauecTBO | dopMHupoBaHUe
KOHYCa, IUPaMHUJBI; 1 YPOBEHb YCBOCHHS HAaBBIKOB aHAJIN34,
[To3HaBaTenbHbBIE: CO3/1aBATH COTIOCTaBJICHH,
CTPYKTYPY B3aUMOCBSI3€H CMBICIOBBIX | CPAaBHECHHS
€MHHULL TEKCTa
28 O0bem KoHyca. BBIBOJUTH (DOPMYIIbI JUIS KoMMyHHKaTHBHBIE: Pa3BUTH y dopmupoBaHue
BBIUUCIIEHUS] 00BEMOB yJaluxcs IpeCTaBICHUE O MECTE YCTOHYMBOU
YCEUEHHOU NUpaMUIbl U MAaTeMaTHK1 B CUCTEME HayK. MOTHBAILH K
YCEUEHHOTO KOHYCa; peniarhb PerynsatuBHsle: GopMupoBaTh 1ieNieBble | 00YUYEHHUIO
3a/1a4M, CBSI3aHHBIE C YCTaHOBKH y4eOHOH JIeATeIIbHOCTH.
BBIUUCIIEHUEM 00BEMOB 3TUX [To3HaBaTeNnbHBIE: pa3IM4aTh METOIbI
TEN TIO3HaHWsI OKPY’KAFOLIEr0 MUpa I10 €ro
1essIM (HaOMIOIHUE, OTIBIT, SKCTIEPUMEHT,
MO/IETTMPOBAHHE, BBIUKCIICHUE)
29 O0bem KkoHyca. BBIBOJUTH (DOPMYIIBI JUIS KoMMyHHKaTHBHBIE: Pa3BUTB y dopmupoBaHue
BBIUUCIIEHUS] 00BEMOB yJaIuxcs IpeCTaBIEHUE O MECTE YCTONYMBOU
YCEUEHHOU NUpaMuabl U MaTeMaTHKH B CHCTEME HayK. MOTHBAILMH K
YCEUEHHOTO KOHYCa; peliarhb PerynsatuBHsbie: GopMupoBaTh IieNieBble | 00YYEHHUIO

3aaa4u, CBA3aHHBIC C

YCTaHOBKH y4eOHOM JIeSTENTbHOCTH.




BBIYUCIIEHHEM 00BEMOB DTHX
TCII

[To3HaBaTenbHBIE: pa3IMYaTh METOIbI
TIO3HAHKSI OKPY>KAFOITIEro MUpa 1o €ro
1essiM (HaOJTFOICHHE, OTIBIT, SKCIIEPUMEHT,
MO/IENTUPOBAHUE, BEIYHUCIICHHE)

Oobvem wapa u nnouwyaos cgheput (5 u.)

30 O6wem mapa. DopMynTupoBaTh OMPEACTICHHS KoMMyHHKaTHBHBIC: TIPOSIBIIATH dopmupoBaHue
mrapa, ero IeHTpa, paanyca u TOTOBHOCTH K 00CYKJIEHUIO pa3HBIX IEJIEBBIX YCTAHOBOK
nameTpa; GopMyIupoBaTh TOYEK 3pPEHUs U BbIpabOTKE 0011 yueOHOM
TeopemMy 00 (TpyIIoOBOIA) O3UIIUN JeSTeTbHOCTH
00BEMe mIapa; PerynsatuBHbie: oco3HaBaTh kadyecTBo | DopmupoBaHue

U YPOBEHb YCBOCHHUS HaBBIKOB aHAJIN3a,
[To3HaBaTenbHBIE: CO3/1aBATh COTIOCTaBJICHUS,
CTPYKTYPY B3aUMOCBSI3€1 CMBICIIOBBIX | CPAaBHEHUS
€IMHHUII TEKCTa

31 O6bem mrapa. @opMyIUpOBaTh ONPEACITICHUS KomMMyHuKaTUBHBIE: TPOSIBISATH dopmupoBaHUE
uiapa, ero eHTpa, pajauyca u TOTOBHOCTH K OOCYKJIEHUIO Pa3HBIX I[EJIEBBIX YCTAHOBOK
nuametpa; GopMyIupoBaTh TOYEK 3pEHHUS U BEIpaOOTKE 00IIeH yaeOHOH
TeopemMy 00 (TpyIIIoOBOiA) O3UITUN JIeSATETLHOCTH
o0BEMe mapa; PerynstuBHble: oco3HaBaTh kauecTBO | DopMupoBaHue

U YPOBEHb YCBOCHHUS HABBIKOB aHaJIN3a,
[To3naBaTenbHbIE: CO3/1aBAThH COTIOCTaBJICHHUS,
CTPYKTYpY B3aUMOCBSI3€H CMBICIOBBIX | CPaBHEHHUS
€IMHHUII TeKCTa

32 OO6beMbl IapOBOTO OOBACHATD, YTO MPUHUMAETCS KoMMyHUKaTHBHBIE: Pa3BUTh y dopmupoBaHue

CErMEHTa, 3a maomaab cepsl; BbI- yJaImxcsi IpeziCTaBlIeHHE O MecTe YCTOWYMBOM
IApOBOTO CIIOST | BOJUTH (hopmyiy, MaTeMaTHKH B CUCTEME HayK. MOTHBAIIMH K
IApPOBOTO CEKTOPA. BBIPXKAIOIIYIO TUIOMaAb ceprl | PerynsaTuBHbie: (GopMUpOBATH LIENIEBbIE | OOYUECHUIO

yepes e€ painyc, a TaKxke
dhopmyny motmaay chepude-
CKOM 4acTu MOBEPXHOCTH
IApPOBOTO CErMEHTa

YCTaHOBKH y4eOHOM JIeSTENTbHOCTH.
[To3HaBaTenbHbIE: pa3IUMYaTh METOIbI
TIO3HAHKSI OKPY>KAFOIIIEro MUpa 1o ero
1eJsIM (HaOMIOICHE, OTIBIT, SKCTIEPUMEHT,
MOJIETTMPOBAHNUE, BEIYHCIICHHE)




33 [Tnomans chepsr OOBSCHSATH, UTO MpUHUMaeTcs 32 | KoMMyHUKaTUBHBIC: onpenensTh nenu | DopMupoBaHue
IoIma s cepsl 1 Kak oHa U QYHKIIUN Y9aCTHUKOB, CIIOCOOBI YCTOHYUBOM
BBIPA)KAETCS Yepe3 pasinyc B3aMMO/ICHCTBUS; TUTAHUPOBATH MOTHBAIIIH K
cdepsbl, UCTIOIB30BaTh POPMYITBI | 0OIIHE CIOCOOBI pabOTHI; poOJIeMHO-
00BéMa mapa u iomaau chepbl | 0OMEHUBATHCS 3HAHUSIME MEKITY MMOUCKOBOM
IIPH PEIICHUH 3a71a4 YICHAMU TPYIIITBI ISl TPHHSATHS JIESTCIIbHOCTH
3¢ (HEKTUBHBIX COBMECTHBIX PEIICHHIA.
PerynstuBHbIC: POpMUPOBATH
1[eJIEBbIE€ YCTAHOBKU y4eOHOM
JeSITeIbHOCTH, BEICTPAaNBaTh
[IOCJIEOBATEIHLHOCTh HEOOXO JUMBIX
onepanuii. [lo3HaBaTenbHBIE:
OCYIIECTBIISITH CPAaBHEHHE U
KJIacCHU(DUKAITHIO TI0 3aJaHHBIM
KPUTEPUSIM
34 [Tnomans chepsr OOBSACHATH, UTO MPUHUMaeTCs 32 | KOMMyHHKAaTUBHBIC: ONIpeeNsaTh neiau | @opMupoBaHue
I01maab ceprl U Kak oHa 1 QYHKIIMHA YIYaCTHUKOB, CITOCOOBI YCTOMYUBOM
BBIpA)KAETCs yepe3 paauyc B3aMMO/ICIICTBUS; TUIAHUPOBATH MOTHBAIIMH K
chepsl, UCTIOIB30BaTh POPMYIBI | OOIIHE CTIOCOOBI PabOTHI; poOJIEMHO-
00béMa mapa u miomaan cheprsl | 0OMEHHUBATHCS 3HAHUSIMH MEXTY MMOMCKOBOM
IIpU pEIICHUH 3a7a4 YJIEHaMU TPYIIbI sl TPUHATHS JeSITeIbBHOCTH
3¢ (dEeKTUBHBIX COBMECTHBIX PELICHHH.
Perynsrusnsie: popmupoBaTh
1eJIeBbIE€ YCTAHOBKU y4eOHOM
NesITeNIbHOCTH, BHICTPauBAaTh
MOCIIEZIOBATEILHOCTh HEOOXOAUMBIX
onepanuii. [lozHaBarenbHbIE:
OCYIIIECTBIISITH CPABHEHHE U
KJIaCCHU(PHKAIUIO TIO 33/1aHHBIM
KPUTEPUIM
35 KonTtponsHas Hayuuthcs npuMeHATh KommynukxamusHvle: ynpapisTh dopmupoBaHue
pabota Ne 2 npUOOpeTEeHHbIC 3HAHUS, CBOUM MOBeJCHHEM (KOHTPOJIb, HABBIKOB
«O0BEMBI TE» YMEHHsI, HABBIKM B KOHKPETHOH | CAMOKOPPEKIIHS, OIIEHKAa CBOETO camMoaHanu3a u
JeSITeIbHOCTH pe3ynbTaTa). CaMOKOHTPOJIS

Pezynamuenuvie: hopmMupoBaTh
CrocOoOHOCTh K MOOMITM3AIIMH CUJT U




SHEPTUH; CIIOCOOHOCTH K BOJICBOMY
YCUJIMIO B MPEOJI0JICHUH MPEISATCTBUM.
Ilo3nasamenvhule: BHIONPATH
HanoOoJiee 3 PeKTUBHBIC CITOCOOBI
pelICHHs 3a/1a4.

36 Pabota Han Hayuutbcst npuMeHsTh Kommynuxamuenvie: ynpaBiaTh dopmMuUpOBaHUE
OIMOKaMu PHOOpPETECHHBIC 3HAHUS, CBOUM TOBEJICHUEM (KOHTPOJIb, HAaBBIKOB
"OO0BemsbI Ten". YMEHHSI, HABbIKM B KOHKPETHOM | CAaMOKOPPEKIHMs, OLIEHKA CBOETO caMOaHaJIn3a u
O6061eHne u NeSITENIbHOCTH pe3ynbrara). CaMOKOHTpOJIA
CUCTEMaTH3AITUS Pecynamusnvle: GopmupoBath
3HaAHUH CIOCOOHOCTh K MOOWIJIM3AIIUN CUJT U

SHEPTHH; CIIOCOOHOCTH K BOJICBOMY
YCUJIMIO B MIPEOJIOJICHUU MTPEMSITCTBUIM.
llo3nasamenvHule: BHIOUPATh
Haubosee 3¢ hekTUBHBIE CLIOCOObI
penieHus 3aaa4.
MnaBa V. BekTopbl B NpocTpaHCcTBe (64acoB)
Ilonamue eekmopa é npocmpancmee (1 4.)

37 [TonsiTue BekTopa. @opMyIUpOBaTh ONPEACITICHUS KommyHukatuBHBIE: criocoOcTBOBaTh | DopMUpOBaHHE
PaBenctBo BEKTOpa, €ro JUIUHBI, (bopMUPOBAHNIO HAYYHOTO HABBIKOB OCO3HAHHOTO
BEKTOPOB KOJUIMHEAPHBIX BEKTOPOB, MHUPOBO33PEHUS. BbIOOpa HanboJee

PaBHBIX BEKTOPOB; PerynsruBHble : OlleHUBAThH 3¢ dEeKTUBHOTO
(hopMynupoBaTh U JOKA3bIBaTh | BECOMOCTb MPHUBOIUMBIX croco0a perieHus
YTBEPKACHUS O PaBHBIX JIOKAa3aTeNbCTB U PACCYKICHUM.
BEKTOpax [To3HnaBaTenbHbBIE: OCYHIECTBIISTD

pacuMpeHHbI TOUCK HH(OPMALIUU
Choosrcenue u epluumanue 6eKmMopos. YMHuoicenue eekmopa Ha uucio. (2 4.)

38 CrnoxeHnue u OOBsACHATD, Kak onpenensitorcss | KoMMyHUKaTUBHBIE: IPOSIBIISTD dopmupoBaHue
BBIYMTAHUE CyMMa U pa3HOCTh TOTOBHOCTH K OOCYKJIEHHUIO Pa3HBIX LIEJIEBBIX YCTAHOBOK
BeKTOpOB. CyMMa BEKTOPOB; (hopMynupoBaTh U TOYEK 3PEHHUs U BBIpaObOTKE 0OIIei yueOHOM
HECKOJIBKMX JI0Ka3bIBaTh TEOPEMY (TpynmoBoOif) TO3UIHH JIeATEIbHOCTH
BEKTOPOB 44 CymMma ¥ pa3HOCTb BEKTOPOB | PerymsTuBHbIE: 0CO3HABATh KauecTBO | PopMHUpoOBaHUE

1 0 KoopIMHATAaX CyMMBI U YPOBEHb YCBOCHHUS HABBIKOB aHAN3a,
BEKTOPOB U €€ CIEeACTBUS [To3naBaTenbHbIE: CO3/1aBaTh COTIOCTABJICHHUS,
CTPYKTYPY B3aUMOCBSI3€M CMBICIOBBIX | CPAaBHEHMS




€IUHHUIL] TEKCTA

39 YMHOXkEHUE OOBACHATD, KaK OIpeesieTcs KomMmyHHKaTHUBHBIE: pa3BUTh Y dopMupoBaHue
BEKTOpa Ha YUCIIO IIPOU3BE/ICHUE BEKTOPA HA yJaluxcsi IpeZICTaBJIeHUE O MeCTe YCTOMYUBOM
9rcio; (GOpMYIHPOBATh U MaTeMaTHK! B CUCTEME HayK. MOTHBAIMH K
JI0Ka3bIBaTh TEOPEMY O PerynstuBHbIe: popMupOBaTh LiETIEBbIE | OOYUEHUIO
KOOpJMHATaX MPOU3BEIECHUS YCTAHOBKHU y4eOHOU JESTENTbHOCTH.
BEKTOpa Ha [lo3HaBarenbHbIE: Pa3IMYaTh METO/IbI
YHCIIO U, OIUPAsCh Ha HEE, MO3HaHUSI OKPY>KAFOIIEro MUpa 1o ero
000CHOBBIBATH CBOMCTBA TOU 1iessiM (HaOJTFOICHHE, OTIBIT, SKCTIEPUMEHT,
onepanuu MOJIEJTUPOBAHHUE, BEIYHCIICHHE)
Komnnanapuwie eexkmopel (2 u.)

40 Kommuianapueie OOBACHATD, KAKHE BEKTOPHI KoMMyHUKaTUBHBIE: TPOSBIIATH dopmMmupoBaHue
BekTOphL. [IpaBuio Ha3bIBAIOTCA KOMIUJIAHAPHBIMU; | TOTOBHOCTh K OOCYK/I€HUIO Pa3HbIX L[EJIEBBIX YCTAHOBOK
napajuiesienumesa TOYEK 3pEHHUS U BEIpaOOTKE 00IIeH yaeOHOH

(TpyIIIOBOiA) O3UITUN JIeSATETLHOCTH
PerynstuBHbie: 0cO3HaBaTh KayecTBO | DOopMUpOBaHHE

U YPOBEHb YCBOCHHUS HABBIKOB aHAJIN3a,
[To3naBaTenbHbIE: CO3/1aBAThH COTIOCTaBJICHHUS,
CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX | CPaBHEHHUS
€IMHHUII TeKCTa

41 Paznoxenue (dbopmynupoBath U JoKa3piBaTh | KOMMyHHKaTHUBHBIE: pa3BUTh Y dopmupoBaHue
BEKTOpa 10 TpeM TeopeMy yJaImxcsi IpeziCTaBlIeHHE O MecTe YCTOWYMBOM
HEKOMIJIaHAPHBIM 0 Pa3J0KEHUH BEKTOpa MO TPEM | MareMaTHKU B CHCTEME HayK. MOTHBAIIH K
BEKTOpam HEKOMIUTAaHAPHBIM BEKTOPaM PerynstuBHbIe: GopMupoBaTh LieTIeBbIE | 0OYUEHUIO

YCTAaHOBKH yUeOHOM JIeSTEITEHOCTH.
[To3HaBaTenbHbIE: pa3IUMYaTh METOIbI
TIO3HaHUSI OKPY>KAFOIIIEro MUpa 1o ero
1eJsIM (HaOMIOICHE, OTIBIT, SKCTIEPUMEHT,
MOJICTTMPOBAHHUE, BEIYHCIICHUE)




42 [IpakTnueckas Hayuutbcst npuMeHsTh Kommynuxamuenvie: ynpaBiarh dopmMupoBaHUE
paboTa o Teme MIPUOOPETEHHBIC 3HAHMSI, CBOUM TOBEJICHUEM (KOHTPOJIb, HAaBBIKOB
«BekTopsl B YMEHHSI, HABbIKM B KOHKPETHOW | CAaMOKOPPEKIMs, OLIEHKA CBOETO caMOaHaIu3a u
MPOCTPAHCTBE JIEATEIIbHOCTH pe3yJabTaTa). CaMOKOHTPOJIA

Pezynamuenvle: popmMupoBaTh
CHOCOOHOCTh K MOOHMITU3AIMH CHIT U
SHEPTUH; CIIOCOOHOCTH K BOJICBOMY
YCUJIMIO B TIPEOJIOJICHUH MPETSTCTBUIM.
lloznasamenvHule: BHIONPATH
HanOosiee 3 PeKTUBHBIE CITOCOOBI
penienus 3aaad.
"naBa V. MeTog KoopanHaT B npocTpaHcTse. [ABmxeHune. (15 4.)

Koopounamul mouku u koopounamot eekmopa(4 u.)

43 [IpssMmoyronpHas OOBACHATD, YTO TAKOE OCh KoMMyHUKaTHBHBIE: Pa3BUTh Y dopmMupoBaHue
cucremMa KOOPAMHAT, KaK OIpPEIeseTCs ydalmxcs NpeICTaBIICHUE O MECTE YCTOWYMBOM
KOOP/AMHAT B KOOpAMHATA TOYKH IO TaHHOU MaTeMaTHKH B CCTEME HayK. MOTHUBALIMH K
MIPOCTPAHCTBE OCH, KaK BBOJUTCS U PerynstusHsie: GopMupoBarth 1ieieBble | 00yUEHUIO

0003HaYaeTCs MPSIMOYTOJIbHAS YCTaHOBKH y4eOHOM JESITEITHHOCTH.
cucremMa [To3HaBaTenbHBIE: pa3aMyaTb METO b
KOOPJIMHAT B MPOCTPAHCTBE, KAK | IMO3HAHMS OKPYXKAOLIEr0 MHUPA IO €10
Ha3bIBAKOTCS OCU KOOPJUHAT; 1EeJsM (HaOIOICHUE, OTIBIT, SKCTIEPUMEHT,
MO/ICJTUPOBAHHUE, BEIYHCIICHHE)

44 Koopaunarst BBIBOJJUTH U UCIIOJIB30BATh B KomMMyHuKaTUBHBIE: Pa3BUTH Y dopmupoBaHUe
BEKTOpA. pelIennsx 3ana4 GopMyIIb YUaIMXCS NIPEICTABIEHUE O MECTE YCTOMUUBOI
gggg;HH aT al\l;/lﬂe Y KOOPJMHAT CepeANHbI OTPE3KA, | MATEMATHKU B CUCTEME HaYK. MOTHUBALINH K
BEKTOPOB " JUIMHBI BEKTOPA U PACCTOSIHUS PerynstuBHbie: GopMupoBaTh LieTIeBbIE | 0OYUEHUIO
KOOpAMHATaMHU MEXKY ABYMS TOUKaMHU. YCTAHOBKH y4eOHOM e TETTbHOCTH.

TOYCK [To3naBatenbHbBIE: PA3IMYATh METO,TbI

TMIO3HAHKS OKPYKAIOILIEr0 MUpA TI0 €10
1essM (HaOMIOICHE, OTIBIT, SKCTIEPUMEHT,
MOJICIIMPOBAHUE, BBIYMCIICHHE)




45 IIpocrenmme BBIBOJIMTh U UCHOJIL30BaTh B KommyHukaTusHble: onpenenats nenu | @opmupoBanue
sanadn peleHunsx 3a1a4d GopMyIIbI ¥ QYHKIMH YYaCTHUKOB, CIIOCOOBI YCTOMYNBOM
KoopAutatax KOOpJMHAT CEpPEIMHbI OTPE3Ka, | B3aUMOJIEHUCTBUS; IUIAHUPOBATh MOTHBAIMH K

JUIMHBI BEKTOPA U PAaCCTOSHUSA oOmime crocoObl paboTHI; poOJIeMHO-
MEXy IBYMsI TOUKaMHU. 00OMEHUBATHCS 3HAHUAMU MEXY MIOMCKOBOM
YWIEHaMU TPYIIbI AJIs IPUHATHS JIESITEIbBHOCTH
3¢ (HEKTUBHBIX COBMECTHBIX PEIICHHIA.
PerynstuBHbie: popmMupoBath
1[eJIEBbIE€ YCTAHOBKU y4eOHOM
JeSITeIbHOCTH, BHICTPAaUBATh
[IOCJIEOBATEIHLHOCTh HEOOXO JUMBIX
onepanuii. [lo3HaBaTenbHBIE:
OCYILIECTBIISITH CPABHEHHE U
KJIacCHU(DUKAITHIO TI0 3aJaHHBIM
KpUTEPUIM

46 YpaBHeHue BoeiBouTh ypaBHEHUE chepbl KoMMyHUKaTHUBHBIE: TPOSBIISTH dopmMupoBaHue

chepsr JaHHOTO PaJnyca ¢ LEHTPOM B | TOTOBHOCTh K 0OCYXKIEHHIO Pa3HbIX YCTONUUBOI

JTAHHOM TOuKe TOYEK 3pEHHUs U BBIPAOOTKE 0O0IIeH MOTHUBALUH K
(TpyIIIOBOIA) IO3UITUN poOJIEMHO-
PerynaruBHble: 0CO3HaBaTh KAYE€CTBO | TTOMCKOBOM
U YPOBEHb YCBOEHUS JeSITebHOCTH
[To3HaBarenbHbIe: CO3/1aBaTh
CTPYKTYPY B3aUMOCBS3€H CMBICIIOBBIX
€IMHUI] TEKCTa
Cranapnoe npouszeedenue eekmopos (6 u.)

47 Yron mexay OOBACHATD, KaK ONpeeNnsIeTcs KoMMyHUKaTHBHBIE : dopmupoBaHue

BEKTOPaMH YTOJl MEXIY BEKTOPaMHU; OpPraHU30BBIBATH U IUIAHUPOBATh HaBBIKOB

yqe6Hoe COTPYAHUYCCTBO C YUUTCIIEM
H OJHOKJIAaCCHHUKaMHM.

P CTYJISITUBHBIC: OINPCACIIATH
noCjaca0BaTCIIbHOCTDb
MMPOMCIKYTOYHBIX Leneu ¢ Y4€TOM
KOHCYHOTO pe3ylibTaTa, COCTABJIATH
ILUIaH HOCJIEI0BaTEIbHOCTH JSHCTBHUIL.
Ilo3HaBaTeabHBIC: YMCTH

opraHu3aiui 1
aHaJn3a CBOCH
JIeSITeIIbHOCTH,
camMoaHaiIu3a u
CaMOKOPpPEKIUHU
yueOHOM
JIeSITEIbHOCTH




OCYIIECTBJISATh AHAIN3 0OBEKTOB,
CaMOCTOSTEIIHO UCKATh U OTOMPAThH
HE00X0IMMYI0 HH(POPMAIIHUIO.

48 CkansipHoe DopMynHpOBaTH ONPEACICHNAE KommyHHKaTHBHBIE : dopMupoBaHue
MIPOU3BEIECHNE CKaJISIPHOTO IIPOM3BE/ICHUS OpraHU30BBIBAThH U TUIAHUPOBATH LIEJIEBBIX YCTAHOBOK
BEKTOPOB BEKTOPOB; POPMYIUPOBATH U yueOHO€E COTPYIHUYECTBO C YUUTEIEM | yUyeOHOU

JIOKa3bIBaTh YTBEPKIACHUS O €r0 | U OJHOKIACCHUKAMHU. JIeSITEIbBHOCTH
CBOMCTBAx. PerynstuBHBIE: ONIpenensaTh dopmupoBaHUE
MOCJIEZIOBATEILHOCTD HABBIKOB OCO3HAHHOTO
MIPOMEXYTOUHBIX LEJIeH C y4eTOM BbIOOpa HanboJee
KOHEYHOTO Pe3yJbTaTa, COCTaBIATh 3¢ GEeKTUBHOTO
TJ1aH TOCIIEIOBATEIPHOCTH JICHCTBUM. | CITOCc00a pereHus
[To3HaBaTenbHBIE: YMETH
OCYILIECTBIISITh aHAIU3 0OBEKTOB,
CaMOCTOSITENILHO UCKaTh U OTOUPATh
HEO0OXOAMMYIO HH(GOPMAITHIO.

49 Beruucnenue yrios OOBACHATDH, KAKOW BEKTOP KoMmmyHuKaTuBHBIE: onpeaensaTs uenu | PopmMupoBaHue
MEXy NPSMBIMU U Ha3bIBAECTCS HAPABJISIFOLIUM U QYHKIMH YYaCTHUKOB, CIIOCOOBI YCTOMYHUBOU
IJIOCKOCTSIMU BEKTOPOM IIPSIMOM, KaK B3aUMOJICICTBUSA; INIAHUPOBATh MOTHUBALINH K

BBIYUCIIMTH YTOJ MEXKIY ABYMsI | 0OIIHe criocoObl paboThI; poOJIeMHO-
IPSIMBIMH, €CJIA U3BECTHBI 00MEHUBATHCSA 3HAHUAMU MEXKIY IIOMCKOBOM
KOOPJMHATHI UX HANPABIAIOIIMNX | YiIEHAMU I'PYNIbI ISl TPUHATHS JIeATEIbHOCTH

BEKTOPOB; KaK BBIYUCIUTD YO
MEXy IPSMON U MIIOCKOCTHIO,
€CJIM U3BECTHBI KOOP/IMHATHI
HaIpaBJISIOLIEr0 BEKTOPA
IpsSMOI U BEKTOpa,
NEPIEHUKYISAPHOTO K IIJIO-
CKOCTH, KaK BBIYUCIUTD yroJl
MEXy IBYMSl IUIOCKOCTSIMU,
€CJIM U3BECTHBI KOOPAUHATHI
BEKTOPOB, NMEPIEHAUKYISPHBIX K

3((PEKTUBHBIX COBMECTHBIX PEIICHHI.
PerynstuBHbie: popmMupoBaTh
I[eJIeBbIE YCTAHOBKHU y4eOHOM
JIEeATEIIbHOCTH, BBICTPAaNBaTh
MOCJIEAOBATENLHOCTE HEOOXO0UMBIX
onepaumii. [lo3HaBaTenbHbIE:
OCYILECTBJISATh CPABHEHUE U
KJIaCCU(PHUKAIUIO TIO 331aHHBIM
KPUTEPUAM




OTHUM IIJIOCKOCTAM

50 Beruucnenue yrios OOBACHATDH, KAKOW BEKTOP KommyHukaTusHble: onpenensats nenu | @opmupoBanue
MEXAY NPSIMbIMU U Ha3bIBAETCS HANPaBJISIOLIIM U QYHKIMH YYaCTHUKOB, CLIOCOOBI YCTOMYMBOM
IJIOCKOCTSIMU BEKTOPOM IPSIMOM, KaKk B3alMO/ICICTBUS; TUIAHUPOBATH MOTHBAINH K

BBIYMCIUTH YTOJ MEXIY ABYMs | 00IIMe crocoObl paboThl; poOJIeMHO-
MPSIMBIMHU, €CJIA U3BECTHBI 00OMEHHBATHCS 3HAHUSIMU MEX]Y MOMCKOBOM
KOOPJMHATHI UX HANPABJIAIOMINX | YWICHAMH TPYIIbI JUIS IPUHATHS JeSITeIbBHOCTH
BEKTOPOB; KaK BBIUUCIUTH YToJl | 3(pPEKTUBHBIX COBMECTHBIX PELLICHUI.

MeXAy NpSIMOH U IIOCKOCThIO, | PerynstuBHble: hopMUpoBaTh

€CJIM U3BECTHBI KOOPAUHATHI 1[eJIEBbIE€ YCTAHOBKU y4eOHOM

HaIPABJIAIOILIETO BEKTOPa JESTEILHOCTH, BBICTPauBATh

IIPSIMOU U BEKTODA, HOCJIEI0BATEIbHOCTh HEOOXOIUMBIX
MEePIEHANKYISIPHOTO K IIJI0- onepauumii. [lo3naBaTenbHbIE:

CKOCTH, KaK BBIYHACIUTH YIOJI OCYILIECTBIISAT CPABHCHUE U

MEXy IBYMs IUIOCKOCTSIMU, KJIacCU(UKALMIO 110 33JaHHBIM

€CJIM U3BECTHBI KOOPAUHATHI KPUTEPUAM

BEKTOPOB, NEPIICHIUKYJIIPHBIX K

9TUM IUIOCKOCTSM

51 VYpaBHeHUE OOBACHATH, YTO HA3bIBAECTCS KoMMyHHKaTHBHBIE: TPOSBIIATH dopmupoBaHue
IIJIOCKOCTH YPaBHEHUEM JAHHOMN TOTOBHOCTb K 00CYX/IEHUIO Pa3HbIX LIEJIEBBIX YCTAHOBOK

IIOBEPXHOCTH B 33JJaHHON TOYEK 3pEHHUs U BbIPAOOTKE 0O0IIen yueOHOMI
IIPSIMOYT'OJIBHOM CHCTEME (rpynmoBoif) no3uuun JESTEIIBHOCTH

KOOP/IMHAT, BBIBOJUTH
ypaBHeHHE cepbl JaHHOTO
pazuyca ¢ LEHTPOM B JAaHHOMN
TOYKE

PerynstuBHBIE: OCO3HaBaTh KA4€CTBO
Y YPOBEHb YCBOEHUS
[lo3HaBaTenbHbBIE: CO3/1aBATH
CTPYKTYPY B3aUMOCBSI3€ CMBICIOBBIX
€MHUI] TEKCTa




52 VYpaBHeHue OOBACHATD, YTO HA3BIBACTCS KoMMyHUKaTHBHBIE: IPOSBIATH dopmupoBanue
IUIOCKOCTH ypaBHEHHEM JaHHOU TOTOBHOCTH K 00CYXKJIEHUIO pa3HbIX IEJIEBBIX YCTAHOBOK
NIOBEPXHOCTH B 33IaHHOMN TOYEK 3PEHHUS U BBIPA0OTKE OOIIeH yueOHOM
IPSIMOYTOJIBHOM cHUCTEME (TpymIoBoit) MO3UIUU JeSITeTbHOCTH
KOOP/WHAT, BEIBOJHUTH PerynsatuBHbIe: 0CO3HABATH KAYECTBO
ypaBHEeHHE Cepbl JAHHOTO ¥ YPOBEHb YCBOCHUS
paauyca ¢ LEHTPOM B JaHHOMU [To3naBaTenbHbIE: CO3/1aBaTh
TOYKE CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX
€/IMHUI] TEKCTa
Jeusicenue (3 u.)

53 LlentpanpHas, OOBSCHATB, YTO TaKOE KoMMyHUKaTHBHBIE: IPOSBIATH dopmupoBanue
oceBasi H 0TOOpa’keHUEe MPOCTPAHCTBA HA | TOTOBHOCTH K OOCYXKACHUIO Pa3HBIX IIEJIEBBIX YCTAHOBOK
3epKajbHas ce0s U B KaKOM CIIy4ae OHO TOYEK 3pPEHHUs U BbIpabOTKe 00mIeit yueOHOM
CUMMETPHH HA3bIBACTCS JABIKCHHEM (TpymITOBOIT) TIO3UITUHN JEeSITeTbHOCTH

MIPOCTPAHCTBA; OOBICHSTH, UTO | PerynsTHBHBIE: 0CO3HABATH KAYE€CTBO
TaKkoe U YPOBEHb YCBOCHHUS

oceBasi CHMMETPHS, [To3naBaTenbHbIE: CO3/1aBAThH
LEHTpaJIbHAsl CUMMETpPHS, CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX
3epKajbHasi CUMMETPUS €IMHUII TeKCTa

00OCHOBEIBATh, YTO OTU

0TOOpa)KeHUs MPOCTPAHCTBA HA

ceOs ABIAIOTCS TBUKCHUSIMMU;

IPUBOIUTH IIPUMEPHI

UCIOJIb30BaHUS ABWKCHUN TTPU

000CHOBaHMHU PaBEHCTBA QUTYP

54 [TapannenbHblit OOBACHATD, YTO TaKOE KoMMyHUKaTUBHBIE : dopmupoBaHue
MepeHoc 0TOOpakeHUe MPOCTPAHCTBA HA | OPraHU30BbLIBATH U IJIAHUPOBATH HABBIKOB

ce0s U B KAaKOM CITy4ae OHO
Ha3bIBACTCS JIBIKECHHEM
MPOCTPAHCTBA; OOBACHATH, YTO
Takoe

napajulesIbHbIN IIEPEHOC HA
JTAHHBIA BEKTOP;

yqe6Hoe COTPYAHUYCCTBO C YUUTCIIEM
1 OJHOKJIAaCCHHUKaMH.

P CTYJISITUBHBIC: OMPCACIIATH
noCjaca0BaTCIIbHOCTDb
MMPOMCIKYTOYHBIX Leneu ¢ Y4€TOM
KOHCYHOTO pe3ylibTaTa, COCTABJIATH
ILUIaH HOCJIeI0BaTEIbHOCTH JSHCTBUIL.
Ilo3HaBaTeabHBIC: YMCTH

OopraHu3aiui 1
aHaJn3a CBOCH
JIeSITeIIbHOCTH,
camMoaHaiau3a u
CaMOKOPpPEKIUHU
yueOHOM
JIeSITEIIbHOCTH




OCYIIECTBJIATh AHAJIN3 OOBEKTOB,
CaMOCTOSTEIIHO UCKATh U OTOMPAThH
HE00X0IMMYI0 HH(POPMAIIHUIO.

55 [IpeoOpa3zoBanus OOBACHATH, YTO TAKOE KoMmMmyHMKaTHBHBIE : dopmupoBaHue
noaoous LEHTpAJIbHOE 1oA00Me OpraHU30BBIBAThH U TUIAHUPOBATH LIEJIEBBIX YCTAHOBOK
(romoTeTus) U KaKUMU yueOHO€E COTPYIHUYECTBO C YUUTEIEM | yUyeOHOU
CBOMCTBaMH OHO 00Jafiaer, Y OJTHOKJIACCHUKAMHU. JIeSITEIbBHOCTH
YTO TaKoe NMpeoOpa3oBaHKe PerynsaruBHeIe: onpenensaTh dopmMupoBaHue
MOA0OMS M KaK C €ro MOMOUIbIO | IOCJIeI0BAaTEIbHOCTD HABBIKOB OCO3HAHHOTO
BBOJHMTCS TIOHSTHE TOTOOHBIX MIPOMEXYTOUHBIX LEJIeH C y4eTOM BbIOOpa HanboJee
¢buryp B IpocTpaHCTBE KOHEYHOTO Pe3yJbTaTa, COCTaBIATh 3¢ GEeKTUBHOTO
TJ1aH TOCIIEIOBATEIPHOCTH JICHCTBUM. | CITOCc00a pereHus
[To3HaBaTenbHBIE: YMETH
OCYILECTBIISATh aHAJIN3 0OBEKTOB,
CaMOCTOSATEJIBHO UCKATh U OTOMPATh
HEO0OXOAMMYIO HH(HOPMAITHIO.

56 KonTposnsHas Hayuutbcs npuMeHsTH KommyHukatuBHbIe: onpeaesats uenu | DopmupoBaHue
padota Ne 3 npruoOpeTeHHbIE 3HAHUS, U QYHKIUHN YYaCTHUKOB, CIIOCOOBI yCTOMUMBOM
«Meton YMEHUS, HABBIKM B KOHKPETHOM | B3aUMOJECHCTBHUS; INIAHUPOBATh MOTHUBALUH K
KOOP/JMHAT B EATEIILHOCTH o0mmue crocoObl paboTHI; poOJIeMHO-
IIPOCTPAHCTBE» 0OMEHMBATHCS 3HAHUSIMU MEXTY HOMCKOBOM

YJIeHaMM TPYIIIbI UI IPUHATHS JeSITeIbHOCTH

3((PEKTUBHBIX COBMECTHBIX PEIICHHI.
PerynstuBHbie: popmMupoBaTh
I[eJIeBbIE YCTAHOBKHU y4eOHOM
JIEeATEIIbHOCTH, BBICTPAaNBaTh
MOCJIEAOBATENLHOCTE HEOOXO0UMBIX
onepaumii. [lo3HaBaTenbHbIE:
OCYILECTBJISATh CPABHEHUE U
KJIaCCU(PHUKAIUIO TIO 331aHHBIM
KPUTEPUSIM




o7 Pabora Hang 1 Hayuurtbcs npumeHsaTh KommyHHKaTUBHBIE : ®opMupoBaHue
omubkamu «Metoz prOoOpEeTeHHBIC 3HAHMS, OpraHU30BBIBATH U IUIAHUPOBATH HaBbIKOB
KOOpJMHAT B YMEHHSI, HABBIKU B KOHKPETHON | yueOHOE COTPYAHUYECTBO C YUUTENEM | OpraHU3aluu U
IIPOCTPAHCTBEY. JeSITEIbHOCTH Y OJTHOKJIACCHUKAMU. aHayM3a cBoei
Oo6o06menne n PerynstuBHbIe: onpenensTh JIESITENIbHOCTH,
cUCTeMAaTH3aLus MOCJIEZIOBATEIbHOCTD caMOaHaJIn3a u
3HaHUHI IIPOMEKYTOUHBIX LIEJIEH C y4ETOM CaMOKOPPEKLIUHU

KOHEYHOT'O Pe3y/bTaTa, COCTABIATh yueOHOM
IIJIaH TOCJIE0BATENIbHOCTH JEUCTBUN. | JEATEIBbHOCTH
[To3naBaTenbHbIE: YMETH
OCYIIECTBIISITh aHATU3 0OHEKTOB,
CaMOCTOSITENILHO UCKaTh U OTOUpATh
HE00X0IMMYI0 HHQOPMAIHIO.

3akniounTeIbHOE NOBTOPEHWE MPY NOATOTOBKe K MTOFOBOW aTTecTaumm no reometpum (9 4.)

58 [ToBTOpenue temsr: | 1 YmeTs 000011aTh U KoMMyHUKaTUBHBIE : dopmMmupoBaHue
«AKCHOMBI CHUCTEMATHU3UPOBATh 3HAHUA 10 | OPraHU30BBIBATh U IIAHUPOBATH HAaBBIKOB
CTEPEOMETPUN» IIPOMJICHHBIM TEMaM H y4eOHOE COTPYJHUUYECTBO C YUUTEIEM | OpraHu3aluu U

WCTIONH30BATh UX MPH PEIICHUH
MPUMEPOB U 3a]1a4.

1 OJHOKJIACCHUKAMH.
PerynsatuBHbIC: ONIPECIIATh
ITOCJIEI0BATEIHLHOCTD
MIPOMEXKYTOYHBIX IEJICH C yIeTOM
KOHEYHOT'O Pe3y/IbTaTa, COCTABIIATh
IIJIaH [T0CJIEI0BATEILHOCTH JIENCTBHIA.
[To3HaBaTebHBIC: YMETh
OCYIIECTBIIATh aHAIU3 00BEKTOB,
CaMOCTOSTEIIBHO UCKaTh U OTOUPATh
HE00X0IMMYI0 HHPOPMAIHIO.

aHaJn3a CBOCH
JIeITEJIbHOCTH,
camMoaHaiIu3a u
CaMOKOPPEKITUH
yaeOHOMI
IeITEIbHOCTH




59 [ToBTOpEHUE TEMBI: Ymetb 00001maTh u KoMMyHMKaTHBHBIE : dopmupoBaHue
«[lapannenbHOCTh CHCTEMaTH3UPOBATh 3HAHUS [0 | OPraHU30BHIBATh U INIAHUPOBATH IEJIEBBIX YCTAHOBOK
TPSIMBIX U NPOMICHHBIM TeMaM U y4eOHOE COTPYIHUYECTBO C YUUTEIEM | yUEeOHOU
IJI0CKOCTEN» UCIIOJIb30BATh MX NP PEIICHUH | M OJHOKJIACCHUKAMH. JeSITeTbHOCTH

IPUMEpPOB | 33jad. PerynsatuBHbIe: onpenensiTh dopmupoBanue
MOCJIEZIOBATEIbHOCTD HaBBIKOB OCO3HAHHOTO
IIPOMEXYTOUHBIX LEJNEH C y4ETOM BbIOOpa Hanbosee
KOHEUYHOTO PE3yJIbTaTa, COCTaBIATh 3¢ dEeKTUBHOTO
IUTaH MOCJIEIOBATEIbHOCTH ACUCTBUM. | cloco0a penieHus
[To3naBaTenbHbIE: YMETH
OCYIIECTBIISITh aHATU3 0OHEKTOB,
CaMOCTOSITENIBHO HCKaTh U OTOUPATh
HE00X0IMMYI0 HHQOPMAIHIO.

60 [ToBTOpEHUE TEMBI: YmeTs 000011aTh U KoMMyHUKaTUBHBIE : dopmMmupoBaHue
«[TapannenbHOCTh CHCTEMaTH3MPOBATh 3HAHWS [0 | OPraHU30BHIBATh U INITAHUPOBATH IIEJIEBBIX YCTAHOBOK
MPSIMBIX U MPOHIEHHBIM TEMaM 1 yueOHOE COTPYIHUYECTBO C YUUTEIEM | yuyeOHOU
IJIOCKOCTEN» HCIOJIb30BATh UX IPU PEIIEHUH | U OJHOKJIACCHUKAMH. JEeSITEIbHOCTH

IIPUMEPOB U 3a/1ad. PerynsaTuBHbIE: ONIpeaensiTh dopmupoBaHue
1I0CJIEI0BATENBHOCTD HaBBIKOB OCO3HAHHOTO
MIPOMEXKYTOUHBIX II€JIeH C y4ETOM BBIOOpa Hanboee
KOHEUYHOI'0 Pe3yJbTaTa, COCTaBIATh 3P PeKTUBHOTO
IUIaH MOCJIE0BAaTEIbHOCTU ICHCTBUM. | cr1OCO0a peleHus
[To3naBarenbHblE: yMETh
OCYILECTBJISATh aHAJIN3 OOBEKTOB,
CaMOCTOSTEJILHO UCKaTh U OTOMPATh
HE00X0IMMYI0 HHQOPMAIHIO.

61 IToBTOpEHUE TEMBI: Ymets 00001maTh 1 KommyHukatuBHbIe: onpeaessaTs uenu | DopmupoBaHue
«[lepnenaukynspH CHCTEMaTU3UPOBATh 3HAHUS 110 | U (PYHKIHUU YJaCTHUKOB, CIIOCOOBI yCcTOMUMBOM
OCTb NIPSMBIX U IPOIIEHHBIM TEMaM U B3aUMO/ICHCTBUYSL; IUTAHUPOBATh MOTHUBALUH K
IJIOCKOCTEN» UCIIOJIb30BATh UX MPH PEIIEHUH | 001ue crocoObl paboThl; npo6JIeMHO-

IpUMEpPOB U 3ajau. 00OMEHMBATbCS 3HAHUSMU MEXTY MOMCKOBOM
YJIEHaMM TPYIIIBI IS TPUHATHS JeSITeIbHOCTH

3¢ PEKTUBHBIX COBMECTHBIX PEIIEHUM.
PerynsatusHsbie: opMUpoBaTh
IeJIeBbI€ YCTAHOBKH y4eOHOM
JIeSITeIbHOCTH, BBICTPAUBATh




MOCIIEZIOBATEIILHOCTh HEOOXOAMMBIX
onepaumii. I[lo3HaBaTenbHbIE:
OCYIIIECTBIISATH CPABHCHHE U
KJIACCH(HMKAIUIO TI0 33/ 1aHHBIM
KPUTEPUSIM

62 [ToBTOpEHUE TEMBI: YmeTs 000011aTh U KommyHukaTusHble: onpenensats nenu | @opmupoBanue
«MHOTOTrpaHHUKHU» CUCTEMATU3UPOBATh 3HAHUS 0 | U PYHKIUHU YYACTHUKOB, CIIOCOOBI YCTOMYMBOM
MPOUICHHBIM TEMaM U B3aMMO/ICIICTBUS; TUIAaHUPOBATH MOTHBAIIMH K
WCIOJIb30BATh UX MPH PEIIeHUH | 00IIHe crocoObl paboThI; po0JIeMHO-
MIPUMEPOB U 33/1a4. 00OMEHUBATHCS 3HAHUSIMU MEX]Y MOMCKOBOM
YWIEHaMU TPYIIbI IS IPUHATHS JeSITeIbBHOCTH
3((PEeKTUBHBIX COBMECTHBIX PEIICHHI.
PerynsatusHsle: opMUpoBaTh
1IeJIEBbI€ YCTAHOBKH y4eOHOM
JESTEIIbHOCTH, BBICTPAauBATh
HOCJIEI0BATEIBHOCTh HEOOXOAUMBIX
onepauuil. Ilo3HaBaTenbHbIE:
OCYILIECTBIISAT CPABHEHUE U
KJIacCcU(UKALMIO 110 33JaHHBIM
KPUTEPUAM
63 IloBTOpEHUE TEMBI: Ymets 00001maTh 1 KoMMyHHKaTHBHBIE : dopmupoBaHue
«umuaap. Konyc CUCTEMATHU3UPOBATh 3HAHUA 110 | OPraHU30BbIBATh U IUIAHUPOBATH HaBBIKOB

[Tap»

HpOfI,Z[eHHLIM TEMaM U
HCIIOJIb30BaTh UX IIpU PCHICHUHA
IIpUMCPOB U 3a1a4.

yqe6Hoe COTPYAHUYCCTBO C YUUTCIIEM
H OJHOKJIAaCCHHUKaMHM.

P CTYJISITUBHBIC: OINPCACIIATH
MoCjaca10BaTCIIbHOCTDb
MMPOMEIKYTOYHBIX Leneu ¢ Y4e€TOM
KOHCYHOTO pe3yjibTaTa, COCTABJIATH
ILUIaH HOCJIEI0BaTEIbHOCTH JCUCTBUIL.
Ilo3HaBateabHBIC: YMCETH
OCYHICCTBJIATH aHAJIN3 06’LCKTOB,

OopraHu3aiui 1
aHaJn3a CBOCH
NIeITEIbHOCTH,
camMoaHaiau3a u
CaMOKOPpPEKIUHU
yueOHOM
JIeSITeIbHOCTH




CaMOCTOSITEJIbHO UCKATh U OTOMPATh
HE00X0IMMYI0 HH(POPMAIIHUIO.

64 [ToBTOpEHUE TEMBI: YmeTs 000011aTh U KommyHHKaTUBHBIE : dopMupoBaHue
«OOBEMBI TEI» CHCTEMaTH3MPOBATh 3HAHWS [0 | OPraHU30BHIBATh U IIAHUPOBATH IEJIEBBIX YCTAHOBOK
MIPOMICHHBIM TEMaM H yueOHOE COTPYIHUYECTBO C YUUTEIEeM | yuyeOHOU
WCTIONIH30BATh UX MPH PEIICHUH | M OTHOKJIIACCHUKAMH. JEeSITeTbHOCTH
MIPUMEPOB U 3a]1a4. PerynsatuBHbIe: onpenensTh dopmupoBanue
MOCJIEZIOBATEILHOCTD HABBIKOB OCO3HAHHOTO
MIPOMEKYTOUHBIX II€JIeH C y4ETOM BBIOOpa Hanboee
KOHEUYHOTO Pe3yJbTaTa, COCTaBJIATh 3¢hHEKTUBHOTO
TJ1aH TIOCIICIOBATEIPHOCTH JICHCTBUMA. | CITOC00a perieHus
ITo3HaBaTenbHBIE: YMETH
OCYILIECTBIISITh aHAJIN3 00BEKTOB,
CaMOCTOSITEJILHO UCKaTh U OTOUPATh
HE0OXOAMMYI0 HH(GOPMAITHIO.
65-66 | Pemenne kum EI'D YMeTb 0000maTh 1 KoMMmyHUKaTHBHEIE : dopMupoBaHue
CUCTeMAaTHU3UpPOBATh 3HAHUS 110 | OPraHU30BBIBATH U IJIAHUPOBATD [EJIEBBIX YCTAHOBOK
IPONICHHBIM TEMaM U yueOHOE COTPYIHUYECTBO C YUUTEIeM | y4eOHOU
UCIIOJIb30BATh UX MPH PEIICHUU | U OJHOKIACCHUKAMH. JESITEIbHOCTH
IPUMEPOB U 3a/1a4. PerynstuBHbIC: ONpenensTh dopmupoBaHue

110CJIeI0BATEIbHOCTD
POMEKYTOUHBIX LIEJIeH C yueToM
KOHEYHOT'O Pe3yibTaTa, COCTABIIATh
IUIaH MOCJIEOBATEIBLHOCTH AEHCTBUMI.
[To3HaBaTenbHBIE: YMETh
OCYILECTBIISATh aHAJIN3 0OBEKTOB,
CaMOCTOSITEJILHO UCKATh U OTOMPATh
HE00X0IMMYI0 HH(POPMAIIHUIO.

HaBBIKOB OCO3HAHHOTO
BBIOOpa HanboIee

3P PEeKTUBHOTO
crioco0a perieHus







MnaHnpyemble pesynbTaThbl N3yYeHUs y4ebHOro npeameTa
B pe3ynomame uzyuenus Kypca ceomempuu 00y4arouiuecs 00axcHbL:
3HaTb/NOHUMATb:

e 3HAYCHHME MATEMAaTHYECKOW HAYKH JJIS pEIICHUs 3a/1a4, BOZHUKAIOIINX B TEOPUU H
MPAKTUKE; MHUPOTY U OTPAaHUYEHHOCTh MPUMEHEHHS MaTeMaTHYECKUX METOJIOB K
aHaJIM3y W MCCIIeIOBAHUIO MTPOIIECCOB U SBJICHUN B IPUPOJIE U OOIIECTRE;

e 3HAYCHHE NPAKTUKU M BOIPOCOB, BOSHUKAIOUINX B CAMOW MaTeMaTHKe, JUIs
(hopMUPOBAHHS U PA3BUTHUSI MATEMATUIECKON HAYKH,

e HWJCW PACUIMPEHHS YHCIOBBIX MHOXKECTB KaK Ccrioco0a MOCTPOCHUSI HOBOTO
MaTEeMaTHYeCKOTO armapara JUist pelieHus MPaKTUIeCKUX 3a/1ad ¥ BHYTPEHHHX 3a/1a4
MaTeMAaTUKH;

e BO3MOKHOCTH F'€OMETPHUYECKOTO SI3bIKa KaK CPEJICTBA OTIMCAHUS CBOMCTB peaibHBIX
MPEMETOB M UX B3aMMHOTO PACIIOJIOKEHUS;

e POJb AKCHOMATHUKU B MaTEMATHKE; BOZMOYKHOCTh TIOCTPOCHUSI MATEMaTUIECKUX TEOPUI
Ha aKCHOMAaTHYEeCKOW OCHOBE; 3HAYEHNE aKCHOMATUKHU ISl IPYTUX 00JacTeld 3HAaHUS U
TUTSL IPAKTUKH;

e BEPOATHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPY)KAIOIIETO
MUpA.

YMETb:

e  COOTHOCHUTH IJIOCKHE TeOMeTpUIecKre (GUTYpPHl U TPEXMEPHBIE OOBEKTHI C X
OTMCAHWSIMH, YePTEKAMHU, H300pKCHUSAMH; pa3IndaTh U aHAJTM3UPOBATh B3aHMHOE
pacrosioxkenue Guryp;

e W300pakaTh reoMeTpudecKre (UTYPHI U Tela, BBIMOIHATH YEPTEX MO YCIOBHIO 33/1a4H;

e  pemIaTh FeOMETPUUYECKUE 3a/1auM, OTMPAsCh HA N3YUYCHHBIE CBONCTBA TNIAHUMETPHUYECKUX
U CTEPEOMETPHUECKHUX (DUTYP M OTHOLICHUH MEXIy HUMH, IPUMEHSISI anreOpandecKuii u
TPUTOHOMETPHUYECKUH arnapar;

e TPOBOJAUTH JJOKA3aTEIbHbBIC PACCYKIACHUS MIPH PEIICHUH 33/1a4, JOKa3bIBaTh OCHOBHBIC
TEOPEMBI Kypca;

e BBIYHCIIATH JIMHEHHBIC SJIEMEHTHI U YIIIBI B IPOCTPAHCTBEHHBIX KOH(PHUTYPAIHSIX, 0OBEMBI
¥ IUIOIIAAM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U UX MPOCTEHIINX KOMOWHAIINH;

e TPUMEHATH KOOPIMHATHO-BEKTOPHBIN METO /ISl BEIYMCIICHUS OTHOIICHHUH, PACCTOSHUN
U YTJIOB;

e CTPOUTH CEUCHHS MHOTOTPAHHHUKOB M M300pakaTh CEYCHUS TEJ BPALLICHUS.

icnonb3oBaTb NPUOGPETEHHbIE 3HAHMS U YMEHUS B MPaKTUYECKOW AeATE/IbHOCTY
N NOBCEAHEBHOM YKU3HW ANS:

e WcCCieNoBaHMs (MOICINPOBAHNS ) HECTOKHBIX IPAKTHUECKUX CUTYallUi Ha OCHOBE
W3YYEHHBIX (DOPMYII U CBOKCTB GUryp;

BBIYHCIICHUS JUTUH, TUTOLIAIed U 00bEeMOB peabHBIX OOBEKTOB IPH PEIICHUH PAKTHYECKUX
3aj1a4, UCIIOJIb3Ys TIPY HEOOXOJMMOCTHU CIIPABOYHHUKHU M BEIYUCIUTEIBLHBIE YCTPOICTBA.

JInst BBISIBIICHHS M CPAaBHEHUS pe3yibTaTa y4eOHOH NeITeIbHOCTH ¢ TPeOOBaHUAMH, KOTOPBIE
3aal0TCsI JTAHHOW NPOrpaMMOi, OyJIeT IPOBOAUTHCS KOHTPOJIb 3HAHUN U YMEHUH ydaIruXxcsl.
MpomexyTouHasa aTTecTauna B BUJe KOHTPOJIBHBIX PadOT ¢ 3JIeMEHTaMH TECTUPOBAHUSL.




Yye6HO-MeToANYECKOe 06ecreveHmne npeameTa

1. JI.C. AranacsH, B.®. Byry308, C.b. Y4ueOHuK 1151 00pa30BaTeNbHBIX YUPEXKICHUNA.— M.
2009

2. B.A. Cmupnos. [Tnanumerpust: moco6ue s noarorosku k EI'D. — M.: MITHMO.

3. B.A. CmupnoB. Crepeomerpusi: mocodue st moarotoBku k EI'D. — M.: MIJHMO.

4. Topmuu P.K. EI'D. Marematuka. 3agaua C4. ['eomerpus. [Inanumerpusi.

5. 3uB b.I'. 'eomerpust: Junakruueckue matepuaist A 11 kiacca.

6. C.M. CaaksH, B.®. byry3oB. U3ydenue reomerpru B 10-11 kitaccax: MeToaudeckue
PEKOMEHIalNH.

7. CwmupnoB B.A. EI'D. Maremaruka. 3agaua C2. ['eomerpus. Ctepeomerpusi. —M.

8. CwmupnoB B.A. Crepeomerpust. 3amaua B9: pabouas reTpaap it noarotoBku k EI'D. —
M.

9. Buneo ypoku no reomerpun,10-11 k.

10. Tpenaxeps! o reomerpun, 10-11 K.

11. Ilpe3enTanuu no reomerpuu, 11 K.

12. 1.1aTepakTUBHAS MaTeMaTHKa. 5-9 Kitacc. DIEKTpoHHOE yueOHOe ocodue st
ocHoBHOM mKoJel. M., OO0 «/Ipoda», OO0 «O0Cy»,,

13. 2.Maremartuka. [Ipaktukym. 5-11 kimaccel. DnekTpoHHOE yaeOHOe u3aanue. M.

14. aTepaktuBHOE yueOHOE TTocoOue «HarnsaHas matematuka»: «BekTopsl, rpadhuku
(GyHKIMH, MHOTOTPAHHUKH, MHOTOYTOJIbHUKH, CTEPEOMETPHSI, TPEYrOJIbHUKH,
TPUTOHOMETPHSI, TPOU3BOTHAS U €€ IPIMEHEHHE, YPaBHEHUS 1 HEPABCHCTBAY.

15. Komriekt- MOOMIIBHBIN KOMITbIOTEpHBIN Kitace ICLab ¢ mpemycTaHoBIeHHBIM
MpOrpaMMHBIM oOecrieueHneM (HOYTOYK yUUTeIbCKUi + 21 TUTaHIIeT yueHUYeCKH )

16. MynsTumenua npoextop LC — XIP 2000

17. KommbroTep

CnNu1CcoK UCTOYHNKOB K nporpamMmme
1. ®enepanbubiii 3akoH «O06 oOpa3oBanuu B Poccuiickoit deneparmm.
2. deaepanpHbIe TOCYAAPCTBEHHBIE 00pa3oBaTelbHbIE CTaHIAPThI 001ero oopazoanus (OPI'OC
00).
3. Konuenuus 1yXOBHO-HPaBCTBEHHOI'O Pa3BUTHUS U BOCIIUTAHMS JIMYHOCTH IpaxaaHuHa Poccun
B cepe o0mero oopazoBaHus.
4. Ilpuka3 MuHucTepcTBa TpyJa U coluanbHOM 3amuThl Poccuiickoit @eaeparuu ot 18 okTsa6ps
2013 1. Ne 544-1 «0O06 yrBepxkaenun mnpodeccuonanpbHoro cranaapta «llemaror
(memaroruyeckast JIeATENBHOCT, B cdepe TOIIKOIBHOrO, HA4aabHOTO OOIEro, OCHOBHOTO
oOuiero, cpeanero ooiero oopa3oBanusi) (BOCIUTATENb, YIUTEIb ).
5. ®enepanbHbIil KOMIIOHEHT rocyAapcTBeHHOTo oOpa3oBatenbHoro cranaapra (OK I'OC).
6. [IpuMepHbIe TPOrpaMMbl OCHOBHOTO OOIIEro U cpeiHero (MOIHOro) o01ero 0opa3oBaHus 1o
MatemaTuke (mucemo JlemaprameHTa TrocylapcTBEHHOW TMOJUMTUKA B 00pa3oBaHUU
MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit deneparyn).
7. Ilpukaz MunucrepcTBa 0o0pazoBanus U Hayku «OO0 yTBepkIeHUH (enepalbHbIX MepedyHei
y4eOHHKOB, PEKOMEHJIOBAaHHBIX (JIOMYIIEHHBIX) K HCIOJB30BAaHUIO B 00pa3oBaTeIbHOM
mporecce B 00pa3oBaTeNbHBIX YUPEKICHUSX, PEATH3YIOIIUX 00pazoBaTeibHbIE MPOTrPaMMbI
o0riero 06pa3oBaHus U UMEIOIIKX TOCYIapCTBEHHYIO akKpeauTaiuto, Ha 2014 — 2017 y4eOHbIH
rom.
8. 3akon Pecniyonuku Mopaosust «O6 o6pazoBanuu B PecryOirke MopaoBus».
9. Pacnopsskenue mnpasutenbctBa Poccuiickont ®enepanun  «O  KoHuenmuu pa3BUTHS
MaTemMaTH4eckoro obpasoBanus B Poccuiickoit denepanum.



10. MeTonueckue peKkoOMeHJauu no peanusanuu KoHuenmm MareMaTuaeckoro oopa3oBaHus
B Pecniybnmke Mopnosus na 2014 — 2020 rr.

11. ®enepanbublii nepeueHb yueOHuMKOB Ha 2014 - 2015y4. rox yTBepKIeH NpUKa30M
Muno6pHayku PO ot 31 mapra 2014 1. Ne 253;

12. denepanpHas coyx0a MO HAA30py B CBETE 3alMTHI MpaB MOTpeOUTENed M OIaromoxydus
yenoBeka. [loctaHoBneHue ['1aBHOro rocyapcTBEHHOTO caHuTapHoro Bpaua P® ot 29 nekalps
2010 1. Ne 189 «O6 yrBepxkaennn CanlluH 2.4.2.2821-10 «CaHuTapHO-31THIEMHUOJIOTHYECKUE
TpeOOBaHUSA K YCIOBHSM U OPTaHU3AIMH 00yUeHHsI B 001Ie00pa30BaTEIbHBIX YUPEKACHUIX», C

U3MCHCHUAMMU.
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	2) слушать и понимать речь других;
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