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Il. IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

1.1. /In4HOCTHBIE IVIAHMPYeMble pPe3yJabTaThl

Kpurepun JIMYHOCTHBIE Pe3yJbTAThI IIpeameTHbIe pe3yabTaThl

chopmupo-

BAHHOCTH
Camoonpene- | 1.1.Chpopmuposannocms  poccuii- | DopMupoBaHue MPEACTABICHUN O Mare-
JeHue (JIny4- CKOUL 2PadiCOAHCKOU UOSHMUYHOCMY. | MATUKE KaK O METOJie ITO3HAHWs JICH-
HOCTHOE, nampuomuszma, ysasicenuss Kk Omeuye- | CTBUTEILHOCTH, IO3BOJISIONIEM OIUCHI-
npodeccuo- cmey, NpowiomMy U Hacmosujemy | BaTb U U3y4daThb peajbHble MPOIECCHl U
HaJIbHOE, MHO2OHAYUOHAIBLHO20 Hapoda Poc- | sBieHus:
JKM3HEHHOe) cuu —  OCO3HAaHHME POJIM MAaTEMAaTHUKHU B pa3-

1.2. Ocosnannocms ceoeit smHuue-
CKOU NPUHAONEIHCHOCMU, 3HAHUE UC-
mopuu, S3bIKA, KYIbmMypbl C60e20
Hapooa, c80e20 Kpas, OCHO8 KYilb-
MYypHO20 Hacaeous Hapooos Poccuu
U uenoseuecmed

1.3. Ceopmuposannocme cymarnu-
CIMUYecKux, OeMOKPaAMmuYeckux u
MPAOUYUOHHBIX YEHHOCMEU MHO20-
HAYUOHAIbHO20 POCCULICK020 00Uje-
cmesa

1.4. Cgopmuposannocmv uyecmea
omeemcmeeHHOCmuy U 00j2a nepeo
Poounou

BuTuM Poccnn n mupa;

—  BO3MOXHOCTb TIPUBECTU IPUMEPHI
13 OTEYECTBEHHOW M BCEMHUPHOM HCTO-
pUM MaTEMaTHYECKUX OTKPBITUM M HX
aBTOPOB

15. Cdopmuposannocmo omeem-
CMBEHHO20 OMHOUIeHUSI K OCO3HAH-
HOM) 8bl00pPY U NOCMPOEHUIO Odjlb-
Heliulell UHOUBUOYATILHOU MpPaeKmo-
puu obpazosanus Ha 6ase opueHmu-
POo6KU 8 Mupe npogheccuti u npoghec-
CUOHANILHBIX NPeOnoYmeHull, ¢ yué-
MOM YCMOUYUBLIX NO3HABAMENbHBIX
unmepecos unompeonocmeii pezu-
OHa, a maxoice Ha 0CHOBe popmupo-
BAHUSL YBANCUMENbHO2O OMHOULeHUs
K mpyoy, paseumus onvlma y4acmus
8 COYUAILHO ZHAYUMOM mpyoe

1.6. Cgopmuposannocme yenocm-
HO20  MUPOBO33DEHUs,  COOMBEN-
CcmMeyIouje20 co8pemMeHHOMY YPOGHIO
pazeumusi HAyKu U 00OWecmseeHHOll
NPAKmuKu, YYumolearoueco coyu-
anvHoe, KyIbmypHoe, s3bIK08oe, O)-
X08HOEe MHO2000pasue co8PeMeHHO20
mupa

PasBurtre yMeHMII NpPUMEHATH W3YyYEH-
HbIE NOHSTHSI, PE3YJIbTAThl, METOMABI UL
peuieHus 3a1a4 MpakTUYeCKOro XapakTe-
pa M 3a1a4 U3 CMEXKHBIX AMCLMIUIUH C
UCIIOJIb30BaHUEM P HEOOXOJUMOCTHU
CIPABOYHBIX MAaTE€pHAJIOB, KOMIIBIOTEPA,
IIOJI30BAaTbCA OLICHKOM W TNPUKUAKON
IIPY NIPAKTUYECKUX pacueTax

OBnazieHUe NPOCTEUITUMHU CITOCOOAMHU
IIPEJICTABICHUST M aHalu3a CTaTUCTHYE-
CKUX JTaHHBIX; (OPMHUpPOBAHUE MPEICTAB-
JIEHUH O CTaTUCTUYECKUX 3aKOHOMEPHO-
CTSX B peaJbHOM MHpPE M O Pa3jIMYHBIX
crnoco0ax MX H3Y4eHHUs, O MPOCTEHIINX
BEPOSITHOCTHBIX ~ MOJENSAX;  pa3BUTHE
YMEHHUH H3BJIEKaTh WH(POPMAINIO, MPEJ-
CTaBJICHHYIO B TaOiuIax, Ha JAUarpam-
MaX, rpaukax, OMUCHIBaTh U aHAJIU3U-
pOBaTh MAacCHBBI YHCIIOBBIX JAaHHBIX C
MIOMOUIBIO TOAXOJAIMINX CTaTUCTUUYECKUX
XapakTEPUCTUK, HMCIOJb30BaTh IMOHUMA-
HUE BEPOSTHOCTHBIX CBOMCTB OKpY’Karo-
1IMX SIBJICHUW TPU IPUHATHH PEIICHUN




Kpurepun

chopmupo-
BAHHOCTH

JINYHOCTHBIE pe3yJIbTAThI

IIpenmeTHbIe pe3yJabTaThI

Cwmbici000pa-
30BaHMe

2.1.Copmuposannocme omeem-
CMBEHHO20 OMHOUIeHUL K YUYEeHUIO,
20MOBHOCMU U CNOCOOHOCMU 00)-
YAWUXC K caMopassumuro U ca-
MO0OOPA308AHUI0 HA OCHO8E MOMU-
sayuu K 00yYeHUr0 U NO3HAHUIO

2.2. Cihopmuposannocms KOMMYHU-
KAMUBHOU KOMNEmeHmHOCmU  npu
83AUMOOEUCMBUL CO CBEPCMHUKAMU,
oemvMu cmapuie2o U MAAOULe20
803pacma, 63pPOCIbIMU 8 Npoyecce
0bpazosamenvHol,  00WECMBEHHO
NoJIe3HO, yueoHo-
UCC1e008amenbeKoll, Mmeopyeckou u
Opyeux 81008 0esimenbHOCmu

2.3.I'omosHocmb U cnOCOOHOCMb
gecmu ouanoz ¢ Opyeumu a00bmu U
oocmueams 6 HEM 63AUMONOHUMA-
HUs

Pa3Butne ymenuii pabotath ¢ y4eOHBIM
MaTEeMATHYECKUM TEKCTOM (aHaIU3UpO-
BaTh, M3BJEKAaTh HEOOXOAMMYIO HH(OpP-
MAaIMio), TOYHO U TPAMOTHO BBIPAKATH
CBOM MBICIIM C MPUMEHEHUEM MaTeMaTu-
YeCKOW TEPMHUHOJIOTMH W CHMBOJUKH,
MPOBOANTDH KJIACCU(UKALIUU, JTOTHYECKUE
000CHOBaHHUS, JOKA3aTeIbCTBA MaTeMa-
TUYECKUX YTBEPKIACHUIMA

dopmupoBaHre yMEHHUH (opMaTu3aim
U CTPYKTYpHpOBaHHUs  uH(pOpManuu,
YMEHHUsI BBIOMpPATh CIOCOO TMpeacTaBiie-
HUSl JAaHHBIX B COOTBETCTBUM C IOCTaB-
JIEHHOM 3a7a4eil - TaOJIUIbI, CXEMBI, Tpa-
buku, auarpamMmbl, C HCIOJIb30BAaHUEM
COOTBETCTBYOIIHX MIPOrPaMMHBIX
CpeacTB 00pabOTKH TaHHBIX

2.4.Chopmuposannocms  yennocmu
300p08020 U Oe3onacHoeo obpasa
HCUBHU

2.5. Tomosnocmbv K cobOM0O0EHUIO
npasusl UHOUBUOYATbHO2O U KOJLIEK-
MUBHO20 OE30NACHO20 NOBCOCHUS 8
Ype3BbIYAlIHBIX — cUmyayusx, ooy-
CNLOBIIEHHbIX CREeYUPUKOU NPOMbILU-
JIEHHO20 — DECUOHA,  VePOAICAIOUUX
HCUBHU U 300p08bIO JH00ell, NPAGUL
nogeodeHUss Ha Mpancnopme u Ha 00-
pozax

dopMHUpOBaHUE HABBIKOB U YMEHUN 0e€3-
OMIaCHOIO U LeJIeco0Opa3HOro IMoBeje-
HUS IIpU paboTe ¢ KOMIIBIOTEPHBIMU IPO-
rpaMmamu U B MHTEepHeTe, yMeHHs CO-
OJr0/1aTh HOPMBI MHPOPMAIIMOHHOM 3TH-
KM U IIpaBa

HpagscrBen-
HO-)THYECKas
OpHeHTalUsA

3.1. Cpopmuposannocms o0co3HaH-
HO20, Y8ANCUMENbHO20 U 000podice-
JIamenbHO20 OMHOULEHUSL K OPY2OMY
ueo6eKy, e20 MHEHUI0, MUPOBO33pe-
HUIO, KYIbmype, A3bIKY, 8epe, epadic-
OQHCKOU NO3UYUU, K UCTOPUU, K)Jlb-
mype, penucuu, mpaouyusim, s3vl-
Kam, YeHHOCMAM HApOoO08 POOHO20
Kpas, Poccuu u napodos mupa mupa

3.3.Chopmuposannocms mMopanvHo-
20 CO3HAHUS U KOMNEMEeHMHOCMU 8
peweHuu MOpanbHulX npoodiemM Ha
OCHOB€ TUYHOCMHO20 8blO0PA, HPAG-
CMBEHHBIX UYECME U HPABCMBEEHHO20
no8eoeHUs, OCO3HAHHO20 U OMBEem-
CMBEHHO20 ~ OMHOUleHUsi K  CcoO-
CMBEHHbIM NOCMYNKAM

PasButne mnpeacraBieHUN O 4YHUCIE H
YHCIOBBIX CUCTEMAax OT HATypaJbHBIX 10
NEHCTBUTENILHBIX ~ YWCEINl;  OBIIAJICHUE
HaBBIKAMU YCTHBIX, MHCbMEHHBIX, HWH-
CTPYMEHTAJIbHBIX BBIYHCICHAN

OsnazieHne cUCTeMOM (YHKIIMOHAIBHBIX
MIOHATUH, Pa3BUTHE YMEHUS HCIIOJIB30-
BaTh (byHKIMOHANBHO-TpapuUecKue
NPEJCTAaBICHUS ISl PEIICHUS pasiIid-
HBIX MaTeMaTHYeCKUX 3ajJady, JUIs OIuca-
HUS M aHAJTN3a PEATbHBIX 3aBUCHMOCTEH




1.2. MeTanpeaMeTHble IVIAHUPYeMble Pe3yJibTaThl

YHusepcaib-
HbIe y4eOHble
AeHCTBHSA

MeTal’[pe)IMeTHbIe pe3yJbTaThbl

Tunossble 3a1a4u
npuMeHenust YYJ[

PeryasiTuBHble YHMBeEpPCAJIbHbIE YUeOHbIE eiicCTBUS

P, Ymenue ca-
MOCTOSITEJIbHO
OTIpEeNCTIATh Ie-
i oOydeHws,
CTaBUTH U (oOp-
MYJIMPOBAThH
JUIs1 ce0sl HOBBIE
3amaun B ydeOe
MU T03HABaTellb-
HOUN JeITEeIbHO-
CTH, pa3BUBaTh
MOTHBBI U UH-

P11 AHanu3upoBaTh CYyLIECTBYIOIIME U IUIAHUPOBATH
Oyayiue o0pa3oBaTeIbHbIE PE3yIbTaThl

P12 WnentudunupoBaTb COOCTBEHHBIE MPOOIEMBI U
OIIpeNeJIATh TJIaBHYIO Ipo0ieMy

P 3BriaBurats Bepcuu pemeHus npo0iaeMbl, GopMyu-
pOBaTh TMIOTE3bl, IPEABOCXUIIATE KOHEUHBIH pe3yJib-
TaT

P14 CraButh LI€Tb AEATEIBHOCTH HAa OCHOBE OIpejie-
JICHHOU MPOOJIEMBI ¥ CYIIECTBYIOUINX BO3MOKHOCTEH
P15 ®opmynupoBaTh yueOHbIE 3a7auyd Kak LIard Jo-
CTHIKEHHSI [TOCTABJICHHOW 1eJTN 1A TEIbHOCTH

P16 O00CHOBBIBATh 11€JIEBbIE OPUEHTHPBI M IPUOPUTE-

ITocranoBka u pe-

nIeHUE  Y4eOHBIX
3a1a4

YuebHOEe coTpya-
HUYECTBO

Texnomorust  ¢op-
Mupyromiero (6e3-
OTMETOYHOTO)
OIICHUBAHHSI
DKOJI0r0-
oOpazoBarenbHas
JeSITeIbHOCTD

TEepechl  CBOEH | Thl CCbUIKAMM Ha IIEHHOCTH, yKa3blBasi 1 00OCHOBbIBas | MeTo1 IpOEKTOB
[I03HABATEJIb- JIOTUYECKYIO MOCIEA0BATEIbHOCTD 11AarOB Yy4eOHo-

HOM JEATEeNbHO- HCCIIEI0BATENbCKAs
ctu (uenemnona- JIeATEIbHOCTh
raHue) Keinc-meron

P> Ywmenue ca- | P21 Onpenensats HeoOxoaumblie aeiictBue(s) B cootBer- | [loctanoBka u pe-
MOCTOSITEJIBHO | CTBUM C y4eOHOW M MO3HABaTEIbHOM 3ajjauell U COCTaB- | IIEHHE  Y4eOHBIX
IJIAHUPOBATh JISATh aJTOPUTM UX BBIOJIHEHUS 3a/1a4

myTH J0CTke- | P22 OO0CHOBBIBATh M OCYIIECTBIATH BhIOOp HamOosee | Opranuzaus

HUS 1iejeu, B
TOM YHCIIE allb-
TepHATHBHBIE,
OCO3HAaHHO BEHI-
O6upatb Haubo-
nee spdexTus-
HblE€  CHOCOOBI
pemieHus y4eoO-
HBIX M TO3HaBa-
TENBHBIX 33134
(nmanupoBa-
HUE)

3¢ GEKTUBHBIX CIIOCOOOB pElIeHUs] y4eOHBIX M IO3Ha-
BaTeJbHbBIX 3a/1a4

P23 OmnpenensiTb/HaxOAUTh, B TOM 4YHCJE U3 Ipeio-
KEHHBIX BapHUaHTOB, YCJIOBUS JUUISl BBINOJIHEHUS y4eO-
HOW U NO3HABATEJIbHOM 3a1a4u

P>+ BpicTpanBaTh XKM3HECHHBIC IUIAHBI HA KPATKOCPOY-
Hoe Oynyluiee (3asiBJATH LI€JE€Bble OPUEHTHPHI, CTABUTH
aJieKBaTHbIE UM 3aJjaud W IpejjaraTh AEHCTBUS, yKa-
3bIBasi U OOOCHOBBIBAs JIOTMYECKYIO IOCIIEI0BATEb-
HOCTb 111arOB)

P>5 BpiOupath u3 NpeagokKeHHbIX BApHAHTOB U CaMO-
CTOATENBHO HCKATh CPEICTBA/pEeCypchl ISl PELICHHS
3a]1auu/AOCTHXKEHHS LIeNN

P>¢ CocTaBisTh IUIaH peLIeHHs] MPOoOJeMbl (BBIMOIHE-
HUS IPOEKTA, IPOBEACHUS UCCIIEI0BAHUS)

P>7 OnpenensitTh NMOTEHLUUAJIbHbIE 3aTPyAHEHUS TNpU
pelieHnH y4eOHOW M MO3HaBaTeIbHOM 3ajjaud U Haxo-
JUTH CPEACTBA JUISl UX YCTPAHEHUS

P2g OnuceiBaTth CBOHM OMBIT, 0OopMIIss €ro AJs mepe-
a4y APYyTUM JIOASM B BHJIE€ TEXHOJIOTMM pelIEeHUs
IIPaKTUYECKUX 3a]a4 ONPEEIIEHHOr0 Kiacca

P79 IlimanupoBaTh U KOPPEKTUPOBATH CBOIO MHIAWBUIY-
JIbHYI0 00pa30BaTENbHYIO TPACKTOPHIO

y4eOHOT0 COTpYyA-
HUYECTBA

Metox npoekToB
VY4eOHo-
HCCIIEI0BATEIIbCKAs
JeSITENIbHOCTD
Keiic-meTon

P3 YmMmenue co-
OTHOCHTHL CBOH

P31 OnpenensiTe COBMECTHO C MEJAroroM M CBEPCTHU-
KaMHM KPUTEPHUU IIAHMPYEMBIX PE3YILTATOB U KPUTE-

IToctanoBka u pe-
IIEHHE  y4eOHBIX




YHusepcaib-
HbIe y4eOHble

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

AefcTBUSA
NEeNCTBUA C | puHU OLICHKH CBOEH yueOHOM AesITeTbHOCTH 3a/1a4
wiaaupyemMbiMu | P32 CrucremaTu3upoBath (B TOM 4uclie BeIOMparh npu- | [lostamHoe — dop-
pe3ylbTaTaMu, | OPUTETHBIE) KPUTEPHUH IUIAHUPYEMBIX pPE3yJbTaTOB U | MUPOBaHUE yM-
OCYLIECTBIATh OLIEHKU CBOEH JIESITEIbHOCTH CTBEHHBIX Jien-
KOHTpOJIb cBoel | P33 OTOMpaTh MHCTPYMEHTHI JUIsl OLICHWBAHUS CBOEH | CTBUI
NESTEILHOCTH B | IEATEIHOCTH, OCYIIECTBISATb CAMOKOHTpPOJbL cBoel | OpraHuzamus

mporecce  J0-
CTHKEHUSI  pe-
3yJbTaTa, omnpe-
JIeNIAThL  CIIOCO-
OBl JeliCTBUIl B
paMKax  mpe-
JIOJKEHHBIX
YCJIOBUH U Tpe-
OOBaHMWH, KOp-
PEKTUPOBATH
CBOM JEWUCTBUS
B COOTBETCTBHUU
C U3MEHSAIOIIEN-
ci  cuTyaunuen
(KOHTPOJIBb u

JEATEIbHOCTH B paMKax IPEJIOKEHHBIX YCIOBUH U
TpeOoBaHMI

P340ueHuBaTh CBOK JACATEIBHOCTD, apryMEHTUPYS
IMPHUYUHBI JOCTUKCHUA WJIIM OTCYTCTBHA IINIAHUPYEMOI'O
pe3ynbTaTa

P35 Haxonuth 10CTaTOYHBIE CPEACTBA JIJISL BHINOJHEHUS
y4eOHBIX NEUCTBUIl B U3MEHSIOLICHCS CUTYAIlMU W/UIH
[P OTCYTCTBUM IUIAHUPYEMOTO PE3yiIbTara

P35 PaboTast 110 cBOEMy IUIaHy, BHOCHTh KOPPEKTUBBHI B
TEKYIIYIO JICATEIbHOCTh Ha OCHOBE aHAJIN3a U3MCHEHHIA
CHUTYAIlMH JUIsl TIOJyYCHUsI 3aIUIAHUPOBAHHBIX XapakTe-
PUCTHK IIPOAYKTa/pe3ysbTaTa

P37 YcraHaBnuMBaTh CBSI3b MEXKIY IOJTYYEHHBIMH Xa-
PAaKTEPUCTUKAMH IPOAYKTA U XAPAKTEPUCTUKAMU IIPO-
Hecca JACATENbHOCTH M 10 3aBEpIICHHU JeSITeIbHOCTH

y4eOHOTO COTpY/-
HUYECTBA
Texnomorust  ¢op-
Mupyromiero (6e3-
OTMETOYHOTO)
OIICHUBAHHSI
Yy4eOHo-
MO03HABATEIIbHBIE
(yuebHo-
IPAKTHYECKHE) 3a-
a4yl Ha camopery-
JSIIAIO B CaMOoOop-
TaHU3aIUIO0
Merto npoeKkToB
Yy4eOHo-

KOPPEKIINS) npengaraTb U3MEHEHHE XapaKTepUCTUK IMpoliecca JUIsl | UCCIEeN0BaTeNbCKas
MIOJIyYEHHUS YJIy4IIEHHBIX XapAKTEPUCTUK MTPOLYKTA JESATENIBHOCTD
P33 CBepsiTb CBOM JEHCTBUS C LIETBIO U, MPU HEOOXO-
JMMOCTH, UCTIPABJISATh OHIMOKU CAMOCTOSITEIILHO

Py Ymenue | Ps1 OnpenensiTb KpUTEPUN MPAaBUIBHOCTU (KOppeKTHO- | OpraHuzanus

OLCHUBATH IIpa-
BUJIBHOCTBb BBI-

CTH) BHITIOJTHEHUS y4eOHO 3a1aun
Ps> AnanuzupoBaTh U 000OCHOBBIBATH IPUMEHEHHE CO-

y4eOHOTO COTpya-
HUYECTBA

TIOJIHEHUS OTBETCTBYIOIIETO WHCTPyMEHTapusi UIsl BbimoiaHeHus | Texuomorus op-
y4eOHOU 3aja- | yueOHOM 3a1aun Mupyromiero (6e3-
g, coOcTBeH- | P43 CBOOOJHO TMOJIB30BAaThCA BHIPAOOTAHHBIMH KPUTE- | OTMETOYHOTO)
HbIC BO3MOXXHO- | PHSIMH OIICHKH M CaMOOIIEHKH, UCXOJISI U3 IIEJH U UMe- | OIICHUBAHUS
CTH €€ peIIeHHs | IOIINXCS CPEACTB, pa3Nuyas pe3yabTaT U COcoObl aei- | YueOHo-
(otrenka) CTBHI1 MO3HABATEJIbHBIE
P4 OneHuBaTh TPOAYKT CBOEH AESITENHHOCTH MO 3a- | (y4eOHO-
JAHHBIM W/WJIA CaMOCTOSITEIIEHO ONPEJICIICHHBIM KpH- | TPAKTHYECKHE) 3a-
TEpHSIM B COOTBETCTBUH C IIENIBIO IEATEIHHOCTH a4l Ha caMopery-
P45 OOOCHOBBIBATh JIOCTHXKUMOCTH II€JTM BBIOPAHHBIM | JIAIAIO M CaMOOP-
CrocoOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX pe- | TAaHHU3AIHIO
CYPCOB H JOCTYITHBIX BHEIITHUX PECYPCOB MeTo1 IPOEKTOB
P;¢ OukcupoBaTh M aHAIU3UPOBATH JAMHAMUKY c00- | YueOHO-
CTBEHHBIX 00pa30BaTEIbHBIX PE3YIHBTATOB HCCIIeI0OBATEIIbCKAs
JIESITEIbHOCTh
Ps  Brnagenue | Psi HabGmronate u aHanmm3upoBaTh COOCTBEHHYIO yueO- | [loctaHOoBKa U pe-
OCHOBaMHU  Ca- | HYIO U MO3HABATEIbHYIO JCATEIHHOCTh U ACSITENHHOCTD | MIEHUE  YYeOHBIX
MOKOHTPOJIS, JOpyrux o0yyaroluxcs B MPolecce B3auMOIPOBEPKU 3a1a4
CaMOOIICHKH, Ps5,C0o0THOCHUTD pealibHbIC U IUIAHUPyEeMbIe pe3ynbTaThl | Opranu3anus
NPUHATHS ~ pe- | UHAUBUAYAIbHON 00pa30BaTeIbHON MAESITEIbHOCTH M | yUeOHOro COTpYyA-

IIEHUH M OCy-

JIeJIaTh BBIBOBI

HUYCCTBA




YHusepcaib-
HbIe y4eOHble

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

NeHCcTBUA
LIECTBJICHUS Ps 3 [TpyHuMaTh penieHre B yueOHoOM cutyanuu u Hectu | Texuosorust  op-
OCO3HAHHOTO 3a HETO0 OTBETCTBEHHOCTD mupytomero (6e3-

BBIOOpa B y4eO-
HOM U IIO3HAaBa-
TenpHOH  (T10-
3HaBaTeNIbHAs
pednekcus, ca-
MOPETYJIALMA)

P54 CaMoCTOSTENBHO ONPENEATh NPUYUHBI CBOETrO
ycliexa WM Heycliexa ¥ HaXOJIUTh CIOoCcOOBI BBIXOa U3
CUTYyalluM Heycrexa

Ps5 PeTpOCIIEKTUBHO OIIPENEIATh, KaKUue IEUCTBUS 110
peleHuo yueOHOM 3aau WM MapaMeTpbl 3TUX JAeH-
CTBHI THPUBENIU K TMOJYYECHHIO WMEIOMIETOCs MPOJIYKTa
y4eOHOH J1eATeIbHOCTH

Ps6 JleMOHCTPUPOBATh NMPHUEMBI PEryJsAInud NCHXo(u-
3MOJIOTUYECKUX/ SMOLMOHAIBHBIX COCTOSHUI Ui J10-
cTikeHus dpdeKTa yCroKoeHHus (yCTpaHEHHs SMOLNO-
HaJbHOM HaIPsSHKEHHOCTH), d(PdeKkTa BOCCTAaHOBICHUS
(ocrabnenust MposIBIICHUH yTOMIICHUs), S (dekra aKTH-
BU3alUHU (TOBBILIEHUS INCUXO(PU3UOIOTHUECKON peak-
TUBHOCTH)

OTMETOYHOTO)
OIICHUBAHMSI
DKOJI0rO-
oOpa3oBaTenbHast
JeSITeNIbHOCTD
VYuebHo-
MO03HABATEJIbHbBIE
(yueOHo-
MpPaKTHYECKHe) 3a-
Jaud Ha GopMmupo-
BaHue pedraexcun
Merto1 npoeKkToB
Yy4eOHo-
UCCIICIOBATEIIHLCKAS
JIeSITeNIbHOCTD

Ilo3HaBaTeabHbIE YHUBEPCAJIbHLIC y‘-leﬁl—[l)le JeHCTBUSA

1Is YMeHue
OTIPENIeNIATh T10-
HATHUS,  co3Ja-
BaTb  000011e-
HUS, YyCTaHaB-
JUBaTh  aHaJo-
UM, kiaccupu-
UpoBaTh, ca-
MOCTOSITEIBHO
BBIOMpATh  OC-
HOBaHHUS U KpH-
Tepun ISt
Kiaccuduka-
UM, YyCTaHaB-
JIUBATh npu-
YHHHO-
CIIeZICTBEHHbBIE
CBSI3U, CTPOMTH
JIOTHYECKOE
paccyxaeHue,
YMO3aKITI04e-
HHE (MHAYK-
THUBHOE, JEIyK-
THUBHOE, TI0 aHa-
JIOTUM) U JENaTh
BBIBOJIBI (JIOTH-
yeckue YVY /)

Ils1 TlonGupate cnoBa, COMOAYMHEHHBIE KIIFOUEBOMY
CJIOBY, OTIPEIENSIONINE €ro MPU3HAKU U CBOMCTBA

Ils2; BpicTpauBarh JIOTMUECKYIO LIEMNOYKY, COCTOSILYIO
W3 KJIFOYEBOTO CJIOBA U COMTOYUHEHHBIX €MY CIIOB

Il 3 Boigensaty 00U mpU3HAK ABYX HIIM HECKOJIBKUX
MPEAMETOB HIIU SABJICHUA U OOBSICHATH UX CXOJICTBO
Ils 4 OOBeMHATH TIpeIMEThl U SBIECHUS B TPYMIHI 1O
OTpe/IeJICHHBIM TTPU3HAKaM, CPaBHUBATh, KIACCUDUIIH-
poBath U 0060011aTh (HAKTHI U ABICHUS

Ils 5 Beiaenars sBieHHE U3 OOIIETO psiia IPYTUX sSBIe-
HUM

Ilss Onpenenstb 00CTOSTENHCTBA, KOTOPHIEC MpeEIIie-
CTBOBaJM BO3HUKHOBEHHIO CBSI3U MEXIY SBICHUSAMH,
U3 OJTUX OOCTOSTEILCTB BBIACIATH OIPEICIISIONINE,
CHOCOOHBIE OBITh MPUYUHOW TAHHOTO SIBJICHUS, BBISB-
JIATh IPUYUHBI U CIICICTBUS SIBICHUN

Ils7 Ctpouth paccykJeHue OT OOIIMX 3aKOHOMEPHO-
CTEeM K YaCTHBIM SBJECHHSAM U OT YACTHBIX SBJICHUH K
O0IIMM 3aKOHOMEPHOCTSM

Ilsgs CtpoutTh paccyXJ€HHE Ha OCHOBE CpPABHEHHS
MIPEIMETOB U SIBIICHUH, BBIIETISIS IPU STOM OOIIHE MPH-
3HAKH

Ils9 VI3narath mony4eHHYI0 WH(OpMAINIO, WHTEpIIpe-
TUPYS €€ B KOHTEKCTE periaeMon 3a1aun

Ils10 CamocTosTeNnbHO YKa3plBaTh Ha HH(OpMAIHIO,
HYKTAIONIYIOCS B TIPOBEPKE, Mpeaiarath U MPUMEHATH
croco0 MPOBEPKH JOCTOBEPHOCTH HH(OPMAIIHH

Ils 11Bepbann3oBaTh  3MOLMOHAJIBLHOE  BIIEYATIICHUE,
OKa3aHHOC Ha HETO UCTOUYHUKOM

Ils.1> OOBACHATD SIBJICHUS, MPOIECCHI, CBSA3M U OTHOIIIE-
HUS, BEIIBJISICMBIC B XOJIC ITO3HABATEIHLHOM U HCCICIO-

VY4eOHble 3amaHus,
obecrieunBaronme
dbopmHpoOBaHUE
JIOTUYECKUX  YHU-
BEpCAIbHBIX y4e0-
HEIX JeUCTBUU
Crpareruu cmsic-
JIOBOTO YTECHUSI
Huckyccus

Metoa MEHTaIb-
HBIX KapT
DKOJIOTO-
oOpa3oBaTenbHas
JeSTeTbHOCTh
Meroa npoexToB
VYuebHo-
HCCle10BaTeNbCKas
JeSATeTLHOCTh
JlebaThl
Keiic-meton




YHusepcaib-
HbIe y4eOHble
AefcTBUSA

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

BaTEIbCKOW JEsTeNbHOCTU (MPUBOAUTH OOBSICHEHHE C
M3MEHEHHEeM (pOPMBI IPEACTABICHUS; OOBACHATD, 1eTa-
JTU3HUPYS WK 000011as; 0OBACHITh C 3aJJaHHOW TOYKH
3peHus)

11513 BpiaBriaTh U Ha3bIBaTh NPUYUHBI COOBITHS, SIBJIE-
HUS, B TOM YHCJe BO3MOXHBIE / HanOojee BepOSTHBIC
MIPUYMHBI, BO3MOXKHBIEC TOCIEICTBUS 33JaHHON MPUYU-
HBl, CaMOCTOSITEJILHO  OCYILIECTBISSI ~ NPUYHHHO-
CJIEJICTBEHHBIN aHAIIN3

Ils.14 [lenaTh BBIBOJ HA OCHOBE KPUTHYECKOIO aHAJIN3a
pa3HBIX TOYEK 3pEHUs, MOJITBEP>KIaTh BBIBOA COO-
CTBEHHOM apryMEeHTaluued WIM CaMOCTOSTENIBHO IOJIy-
YEHHBIMU JIAHHBIMH

II7 Ymenue co-
3laBaTh, IpU-
MEHSATh H TIpe-
00pa3oBHIBAThH
3HAKU U CHMBO-
T, MOJEIH W
CXeMBI ISl pe-
meHust  y4eO-
HBIX U MTO3HaBa-
TEIBHBIX 3a7au
(3HaKoOBO-
CUMBOJIMYECKUE
/ monenupoBa-
HUE)

II7; O603HaYaTh CHMBOJIOM M 3HAKOM IMPEAMET H/WIH
SIBIICHUE

1172 Onpenensats JOTMYECKHUE CBSI3U MEXy IpeaMeTa-
MU W/WIU SIBICHUSMHU, 0003HAYaTh JaHHBIC JIOTUYECKHE
CBSI3M C IOMOIIbIO 3HAKOB B CXEME

II73 Co3naBaTh aOCTpakTHBIM WM peaybHBIA 00pa3
npeaMeTa U/1i SIBICHUS

IT7 4 CTpouTh MOJENb/CXEeMY Ha OCHOBE yCIIOBUH 3aja-
YU U/WJIH cTIoco0a ee penieHus

IT7 5 Co3naBath BepOalibHBIE, BELIECTBEHHBIE U UH(DOP-
MalMOHHbIE MOJIETN C BBIJICJICHUEM CYIIECTBEHHBIX Xa-
PaKTepUCTUK OOBEKTa IS OIpeNeNieHust crnocoba pe-
LIEHMS 33/1a4U B COOTBETCTBUHU C CUTYyaluen

IT7 6 TIpeoOpa3oBbIBaTh MOJENM C IIEJIBIO BBISIBICHUS
OOIMX 3aKOHOB, OMPENEISIIONINX JaHHYIO IPEIMETHYIO
o0nacth

II7 7 TlepeBoAUTH CIOXKHYIO IO COCTaBY (MHOTOACIEKT-
HY10) HH(popMaIuio u3 rpadguyeckoro Ui hopmaanzo-
BaHHOTO (CUMBOJILHOTO) MPE/ICTABICHUS B TEKCTOBOE, U
Ha000pOT

II73 CtpouTh cXeMy, aJITOPUTM JEUCTBUS, UCIIPABIATH
WIM BOCCTAHABIMBaTh HEU3BECTHBIM paHEe alIrOpUTM
Ha OCHOBE MMeEIOIIerocs 3HaHusl 00 00BbeKTe, K KOTOPO-
My NIPUMEHSETCS ATOPUTM

Il79 CTpouTh 10Ka3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT
IIPOTUBHOTO

Il710 AmnanusupoBaTb/pediaekcupoBaTh OIBIT pa3pa-
OOTKH M pealn3alnuu yyeOHOro MPOeKTa, UCCIeIOBAHUS
(TeopeTrnyeckoro, SMIUPUUECKOr0) Ha OCHOBE MPEIIO-
KEHHOU TPOOJIEMHOM CUTyallld, TMOCTaBICHHON ILIeTIn
W/ 33JaHHBIX ~ KPUTEPHEB  OLEHKH  TPOIYyK-
Ta/pe3ynpraTa

ITocranoBka u pe-
HIeHHe  Y4eOHBIX
3a1a4, BKIIOYAl0-
masi MOJeIUpPOBa-
HUE

[TosTtanmHoe  dop-
MHPOBaHUE yM-
CTBEHHBIX ne-
CTBUH

Meton  MeHTaNb-
HBIX KapT
Keiic-meton

Meto1 IpoeKTOB
Yy4eOHo-
HCCIIeI0BaTENbCKast
JeATEITbHOCTh

IlIs CwMmriciioBoe
YTCHUC

Il ;Haxonute B TekcTe TpeOyemyro uHbopmaruio (B
COOTBETCTBUH C L ECIISIMU cBOEH HGHTGHBHOCTI/I);

Ilg>; OpueHTUpOBaThCS B COACP)KAHUU TEKCTa, MOHU-
MaTh IIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPHUPOBATH

Crpareruu cMbic-
JIOBOTO YTEHUS
Huckyccus
MeToq MEHTaIb-
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JelcTBUS
TEKCT; HBIX KapT
II33 YcranaBiuBarTh B3aMMOCBSI3b OMMUMCAHHBIX B TekcTe | Kelic-meron
COOBITUH, SIBJICHUH, TTPOLIECCOB; JlebGaThr
113 4 Pe3toMUpOBaTh INIABHYIO UJCHO TEKCTA; Meroa npoexToB
Il 5 TIpeoOpa3oBBIBaTh TEKCT, «IIEPEBOAS» €ro B Apy- | YueOHo-
TyI0 MOAAQJIbHOCTb, MHTEPIIPETUPOBATH TEKCT (XyA0Xe- | UCCIeA0BaTENIbCKas
CTBEHHBI M HEXYJIOKECTBEHHBIH — YUeOHBIH, HAyYHO- | ACATEIHHOCTD
NOMYJISIPHBIH, HH(pOpMaIMOHHBIHN, TeKCT non-fiction);
IlIss Kputnueckn OILICHMBATh cojAepKaHue U (GopMy
TEKCTAa.
IIg 7CuctemMaTu3upoBaTh, COIMOCTABIIATh, AHAIU3UPO-
BaTh, 0000IIaTh W WHTEPIPETUPOBATH HH(POPMAIIHIO,
COJIEp>Kallylocs B TOTOBBIX MH(OPMALIMOHHBIX OOBEK-
Tax
1138 Briiensth I1aBHYIO U U30BITOUHYIO HH(DOPMALIHIO,
BBITIOJIHSITH  CMBICIIOBOE CBEPTHIBAHUE BBIICJICHHBIX
(hakTOB, MBICIIEH; MPEACTABIAT, MH(POpPMAIIUIO B CXKa-
TOH ciIoBecHOU GopMme (B BUJIC IJIaHA WIIH TE3UCOB) H B
HarJSITHO-CUMBOJIMYECKON  ¢dopme (B BHae TaOIMII,
rpaUYecKux CXeM M Juarpamm, KapT MOHSATUH — KOH-
LENTYyaJbHBIX AUArPaMM, OTIOPHBIX KOHCIIEKTOB)
Ilgo 3amonHATh W JOMOJHATH TAOJHMIIBI, CXEMBI, JIHa-
TPAMMBbl, TEKCTbI
IIs  ®opmupo- | 1y OnpenensTh CBOE OTHOIICHHUE K IPUPOIHON cpeie | DKOJIOTO-
BaHUe W pa3Bu- | Ilo2 AHanM3UpOBaTh BIUSHUE JKOJIOTMUYECKUX (hakTo- | oOpa3oBaTenbHas
THE HKOJOTHYE- | pOB Ha Cpeay OOMTAHUS KHUBBIX OPTaHU3MOB JIeITEIIbHOCTD
ckoro Mbinuie- | Iy 3 [IpoBOANTH PUYKMHHBIA U BEPOATHOCTHBIN aHAIIN3
HHS, YMEHHUE | 9KOJIOTHUECKUX CUTYaIlui
npuMeHATh ero | Ils4 [IporHo3upoBaTh U3MEHEHHS CUTyalluu NPYU CMEHE
B TIO3HaBaTelNb- | IEUCTBUS OAHOTO (haKkTOpa Ha JACHCTBUE NPYroro Qak-
HOH, KOMMYHH- | TOpa
KaTUBHOM, co- | Ilo5 PacupocTpaHATh 3KOJOTMYECKUE 3HAHUSA M ydacT-
HATBHOMN BOBAaTh B MPAKTUYECKUX JENaX IO 3alIUTE OKPYKaro-
MPAKTHUKE U | IIeH cpenbl
npodeccuo- IIy6 BeipaxxaTb CBOE€ OTHOLLIEHHUE K IPUPOLIE YEPE3 PHU-
HaJbHOM  OpH- | CYHKH, COUMHEHHS, MOJICIIU, TPOCKTHBIE PaOOTHI
EHTaINHU
Iy Pazsurtue | IT1o1 Ompenenste HeoOXxoaumble kitoueBble mnoucko- | [Ipumenenne UKT
MOTHUBAllUM K | BBIE CJIOBA M 3aMPOCHI YuebHo-
OBJIAJICHUIO 112 OcyiiecTBAsATh B3aMMOAEHCTBHUE C SJIEKTPOHHBIMU | O3HABATEIbHbIE
KYJbTypOM ak- | IOUCKOBBIMH CUCTEMAaMH, CIIOBAPSIMU (yuebHo-
THBHOTO uc- | I1103 ®opMupoBaTh MHOKECTBEHHYIO BBIOOPKY W3 TO- | TPAKTUYECKHUE) 3a-
MOJIL30BaHUS MCKOBBIX MCTOYHHUKOB JUISI OOBbEKTHBHU3AIMU PE3yJIbTa- | Jaud Ha, HCIOJb-
cioBapen 1 | TOB TIOMCKa 30BaHHUE
apyrux — nouc- | ITio4 COOTHOCUTB MOITYUYEHHBIE PE3yJIbTaThl MOUCKA cO | MeTo MpOoeKTOoB

KOBBIX CUCTEM

CBOEH IEeATEILHOCTRLIO

YyebHO-
HUCCIIEN0BATEIIBCKAS
NEATENBHOCTh

KoMMyHHUKATHBHBIE YHHBepPCcAIbHbIe YueOHbIe AeiicTBUS




YHusepcaib- MeTranpeameTrHblie pe3yabTaThl Tunossle 3ana4u
HbIe y4eOHble npuMeHenust YYJ[
AefcTBUSA

K11 Yvenue op- | Ki1.1 Onpenensats BO3MOXKHBIE POJIM B COBMECTHOM Aesi- | Opranuzamus
raHU30BBIBATH | TEJIIBHOCTHU y4eOHOTO COTpPYA-
yueOHOe co- | K112 Urpare onpeneneHHyl0 pojb B COBMECTHOM Jies- | HUYEeCTBa
TPYJHUYECTBO U | TEIILHOCTHU Texuonorust  Qop-
COBMECTHYIO K13 IlpuHumats no3unuio cobeceHUKa, MOHUMAas Mo- | Mupytomiero  (0e3-
JESATEIBHOCTh C | 3ULHUIO APYroro, pa3jinyarh B €ro pe4yu: MHEHHUE (TOYKY | OTMETOYHOIO)
yUHUTETIEM U | 3peHusi), J0Ka3aTeIbCTBO (apryMeHThl), (aKThl; THIIO- | OLICHUBAHUS
CBEPCTHUKAMHM; | T€3bl, AKCHOMBI, TEOPUU Huckyccus
paborate uHAM- | K114 OnpenensaT CBOM NCUCTBHUS U ACHCTBUS MapTHE- | DKOJIOTO-
BUJIyaIbHO U B | pa, KOTOpPBIE CIOCOOCTBOBAJIM WJIM MPEMSATCTBOBAIU | 0Opa3oBaTeabHas
rpynmne: Haxo- | IPOAYKTUBHONM KOMMYHHUKAIIUH JeSITeNIbHOCTD
JINTH obmiee | K115 CtpouTh TO3UTHBHBIC OTHOIICHHS B mporecce | Keiic-meron
pelieHre U pas- | yueOHOM U Oo3HaBaTeNbHOM IeATEeIbHOCTH Meton  mpoexkToB
pematb  KOH- | K116 KOppekTHO M apryMeHTHMpOBAaHHO OTCTauBaTh | (IPYyMIIOBBIE)
(GIMKTBL Ha OC- | CBOIO TOYKY 3pEHUs, B JTUCKYCCHH YMETh BBIABUTATH | J[eOarbl
HOBE COIJAaco- | KOHTPAPTyMEHTHI, TepedpasupoBaTh CBOK  MBICHH
BaHUA MO3UIUH | (BJIaJleHNEe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH)
u yuera wuHTe- | K117 Kputnuecku OTHOCHTBCS K COOCTBEHHOMY MHE-
pecoB; (QopMmy- | HUIO, C TIOCTOMHCTBOM MPHU3HABATh OMIMOOYHOCTH CBOE-
JUpOBaTh, ap- | TO MHEHHUA (€CIM OHO TAaKOBO) U KOPPEKTUPOBATH €TI0
rymentupoBath | Ki1g Ilpeanarath anpTepHAaTUBHOE pELICHHE B KOH-
U OTCTauBaTh | QIIMKTHON CUTYallNH
ceoe  MHeHHe | Ki19BbInenars o01ryro TOUKy 3peHus B AUCKYCCUU
(yuebHOEe  co- | K11.10 [loroBapuBathcsi 0 MpaBmiIax U BOMpOcax JJist 00-
TPYIHUYECTBO) | CY’)KIEHUS B COOTBETCTBUU C TIOCTaBICHHOW Tiepen

IpyIIION 3a1a4deit

K111 OpraHu3oBbiBaTh y4eOHOE B3aMMOJICHCTBHE B

rpyrtire (onpeaensTh 00Iue 1eau, pacpeesiTh POy,

JIOTOBApPUBATHCS IPYT C APYTOM U T. 1.)

K112 YcTpaHaTh B paMKax JHaliora pa3pbiBBI B KOM-

MYyHUKaI1H, 00yCIIOBJIIEHHbIE HEMMOHUMAaHU-

eM/HENpUATHEM CO CTOPOHBI coOecelHHKa 3aJauH,

(hOopMBI WU CoZIep KaHUs TUAJIOTa
K1 VYmenue | K121 Onpenensts 3aadyy KOMMYHUKAlMA U B COOTBET- | Opranuzamus

OCO3HAaHHO HC-
MOJIh30BaTh pe-
YeBbIE CpPEACTBA
B COOTBETCTBHUU
C 3ajJadeil KoM-
MYHUKAITUU JJIS
BBIPAXKECHUS

CBOMX YYBCTB,
MBICIIEH U TIO-
TpeOHOCTeH Asst
MJIAHUPOBAHUS
U peryisiiuu
CBOCH JesATelb-
HOCTH, BIIaje-
HHE YCTHOH WM

CTBUU C HEl OTOMPATh peueBbIe CPEICTBA

K12, OTOupath W HMCIOIB30BAaTh PEUEBBIC CPEICTBA B
Mpolecce KOMMYHHUKAIIMKA C IPYTUMU JIOJbMHU (JUaJIOT
B IMape, B MaJIOW TPYIIIE U T. 1I.)

K123 TlpencraBnarh B YCTHOM MM MUCBMEHHOM (hopme
Pa3BEPHYTHIH TUTAH COOCTBEHHOM JESITEIIBHOCTH

K124 CobntonaTh HOPMBI MMyOJIMYHON pEYH, PErIaMEHT
B MOHOJIOTE€ M JIUCKYCCHH B COOTBETCTBHU C KOMMYHHU-
KaTUBHOH 3aaueil

K125 Bricka3piBaTh U OOOCHOBBIBATH MHEHHUE (CYyXKJIe-
HUE) U 3alpallivBaTh MHEHUE MapTHEpa B pamMKax Jua-
jora

K126 [IpuHumaTth pelieHue B X0/€ auajiora u corjaco-
BBIBATh €r'0 C COOECETHUKOM

K127 Co3gaBaTh IMCBMEHHBIE «KJIMIIMPOBAHHBIE» U

y4eOHOTO COTpYA-
HUYECTBa
Huckyccus
Keic-meron
JlebaThl

VY4eOHo-
II03HABATEJIbHBIC
(yuebHo-
MpaKkTUYECKHUEe) 3a-
a9 Ha KOMMYHH-
KaIuIo

VYy4eOHo-
UCCIIeI0OBaTEIbCKas
JeSITeTbHOCTD




YHusepcaib-
HbIe y4eOHble

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

AerdcTBUSA
IIMCbMEHHOU OpPUTMHAJIBHBIE TEKCThl C HCIIOJIb30BAaHUEM HEOOXO0IU-
pedbl0, MOHO- | MBIX PEYEBBIX CPEIICTB
JIOTUYECKOU K125 Vicnionb3oBaTh BepOajbHBIE CpelcTBa (CpelcTBa
KOHTEKCTHOU JIOTHYECKOW CBSA3M) JUIS BBLAEJICHUS CMBICIOBBIX 0J10-
peubio (KOMMY- | KOB CBOETO BBICTYIJICHHS
HUKAIM) K129 Vcmonp3oBaTh HEBepOANbHBIE CPEICTBA WIIU
HarJsiIHble MaTepHaibl, MOATOTOBIEHHbIE/OTOOPAHHBIE
110/l pyKOBOJCTBOM YUYUTES
K210 [lenaTe OLEHOYHBIM BBIBOJ O JOCTHKEHUM LENIH
KOMMYHHKAIMM HENOCPEACTBEHHO IIOCJIE 3aBEPIICHUS
KOMMYHHUKAaTHBHOI'O KOHTaKTa U 000CHOBBIBATh €TI0
K13 ®opmupo- | K131 LlenenanpaBieHHO MCKaTh M UCIONb30BaTh HH- | [Ipumenenue UKT
BaHUE U pa3BU- | popMalMOHHBIE PEeCYpChl, HEOOXOAUMBbIE Ul peleHus | Y4eOHo-
THE KOMIIE- | y4eOHBIX M MPAKTHYECKUX 3a/1a4 C MOMOIIBIO CPEJICTB | MO3HABATEIbHbIC
TEHTHOCTHU B | UKT (yuebHo-
obacTu uc- | K132 Beibupars, CTpOUTh M UCTONB30BAThH aJIEKBATHYIO | MPAKTHUYECKUE) 3a-
I10JIb30BAHHUS MHGOPMALMOHHYO MOJIENb JUIsl IIepeladyl CBOUX MbIC- | Jaud Ha HCIOJIb30-
MH(POPMAIMOH- | JIEH CpeACTBaMHU €CTECTBEHHBIX U (hopMalbHBIX s3bIKOB | Banne WKT  mis
HO- B COOTBETCTBUU C YCIOBUAMH KOMMYHUKALIUU o0yuyeHus
KoMMyHUKai- | K133 Beienars uHDOpManuoHHBIA acmekT 3amadd, | MeTo MpoeKToB
OHHBIX TEXHO- | OIEPUPOBATh JTAHHBIMH, HMCIIOJIb30BaTh MOJENb pele- | Y4yeOHo-
moruti  (UKT- | Hus 3agaum HCCIIeIOBaTEIILCKAA
KOMIIETEHT- Ki34 Hcnonb3oBaTb  KOMIBIOTEPHBIE  TEXHOJIOTHH | IEATENBHOCTh
HOCTb) (BKiItO4ast BbIOOp a/IeKBaTHBIX 3aJlau€ MHCTPYMEHTaJlb-
HBIX IPOrpaMMHO-AINAPAaTHBIX CPEACTB M CEPBHCOB)
JUI pelieHuss MHQOPMALMOHHBIX U KOMMYHHKAI[MOH-
HBIX Y4eOHBIX 3a/1a4, B TOM YUCIIE: BBIYMCICHHUE, HAH-
CaHME IHCEM, COYMHEHMH, JO0KJIaZoB, pedepaTroB, co-
31aHKE NPE3CHTALUMN U JIp.
K135 Vcrionb3oBaTh MHPOPMALUIO C YUETOM 3TUYECKHUX
U IIPaBOBBIX HOPM
K36 CoznaBaTh MHQOpPMAIMOHHBIE PECYPCHI Pa3HOIO
TUNA U JUI pasHbIX ayIUTOpHi, coOioaaTh HHpopMa-
LMOHHYIO THUTHEHY W TpaBuia HUH(POpMallMOHHOW 0e3-
OIIACHOCTHU
1.3. IIpeameTHbIE VIAHUPYEMBbIE Pe3YJbTAThI
Tema IlnannpyemMblie pe3ybTaThl ®opmMbl KOH-
TpOJIs
S kaace
Jlunauu (8 1) OOyyarouuiicss HAy4YuTCs: Juarnocruueckas
— ornepupoBath Ha 6a30BoM ypoBHel monsTHAMU: DuUry- pabora
pa, TOuka, OTPE30K, IpsMmas, Jyd4, JoMaHas. M300paxath
n3ydaemble (QUIyphl OT PYKH U ¢ IOMOIIBIO JINHEUKH; CamocrosiTenbHast

131eck U Jjanee — pacro3HaBaTh KOHKPETHBIE TIPUMEPHI OOIINX MOHITHH IO XapaKTEPHBIM NMPU3HAKaM, BBI-

MOJIHATH JIEUCTBUA B COOTBETCTBUHU C OMPEAECICHUEM U MTPOCTEHIITUMU CBOMCTBAMU MOHATHI, KOHKPETU3HUPO-
BaTh NIpUMepaMu OOIIHE MTOHSTHUS.




— pemaTh HPaKTHYECKHE 33/a4d C MPUMEHEHHEM IIpo-
CTEHIIMX CBOMCTB (huryp;

— BBINOJIHATH U3MEPEHHE JJTHH, PACCTOSHUI ¢ TOMOIIBIO
MHCTPYMEHTOB /ISl U3MEPEHHH JIJIHH;

— BBIYUCIIATH PACCTOSHUS HA MECTHOCTH B CTaHIApTHBIX
CUTYyaIHAX;

— bINOIHAMb NPOCHMeENUIUE NOCHPOCHUA U U3MEPEHUS
HA MeCcmHOCmU, Heo0X00umMble 8 pPeanbHOl MHCU3HU 6
YCI08UAX CB0E20 PE2UOHA, 20P00a, NOCEIKA

O0y4almuiics MoJy4uT BO3MOKHOCTh HAYYHThHCS:

— u361eKamov, UHMEPNPEemuposams U npeoopazoeviéams
ungopmayuro o 2eomempuieckux gueypax, npedcmaeieH-
HYI0 HA Yepmedicax,

— uzobpasxcams uzyuaemvie ueypvl om pyKu u ¢ NoMo-
WbI0 KOMNBIOMEPHBIX UHCIPYMEHMO8,

— BLINOIHAMY UMepeHUe OIUH, PACCMOAHUL ¢ NOMOUBIO
UHCIMPYMEHMO8 OJis U3MepPeHUll OIUH;

— BLIYUCTAMb PACCMOSHUS HA MECMHOCMU 8 CMAHOapm-
HbIX CUMYAYUSX,

— 6bINOJIHAMbL NOCMPOCHUA HA MECHHOCHU, Heo0Xo-
oumble 6 peanbHOU HCUIHU 8 YCIOBUAX CE0E20 PEeCUOHA,
20pooa, nocenka;

— —OueHusamv pasmepuvl peaibHbIX 00BEKMO8 OKpy-
JHearuiezo mupa

pabota (Nel-2)

Harypanbnsie
yrcna (13 u)

OO0yuawouuiicss Hay4YuTCs:

— omepupoBaTh Ha 0A30BOM YpPOBHE MOHSTHEM HATYpalb-
HOE YHCJIO;

—  @bINONIHAMb RpOCmeluiue pacuemsl nNPU peuleHuu
NPAKMUYECKUX 3a0ai 8 YC108UsAX C80€20 PecUOHd, 20P0-
oa, nocejenusn

O0yyaumuiics MoJy4uT BO3MOKHOCTh HAYYUThHCSH:

— onepupogamv?2  NOHAMUAMU. HAMYPATbHOE  YUCIO,
MHONHCECMBO HAMYPANLHBIX YUCEN, 2e0OMEMPUYeCcKas UH-
mepnpemayus HamypaibHblX,

—  NOHUMAmMb U OOBACHAMbL CMBIC NOZUYUOHHOU 3ANUCU
HAmypaibHO20 YUCIA

TepmuHoIIOrNYe-
CKUM TUKTAHT

MaremMaTuueckum
IUKTAHT

CamocTrosrenpHas
pa6ota(Ne 3-5)

JencTBus c
HATypaJIbHbI-
MH  YHCJIaMHU

(224)

OOyuaroumuiicss HAYYHUTCH:

— UCIOJIb30BaTh CBOMCTBA YHMCEN W MpaBUiia JEUCTBUM C
panMoHATBHBIMH YHCIIAMU TIPH BBIMIOJTHEHUN BBIYUCIICHUI;
— UCHOJIb30BaTh MPHU3HAKHU JEIMMOCTH Ha 2, 5, 3, 9, 10
MPU BBITIOJTHEHUH BBIYUCICHHN W PENICHUH HECTIOXKHBIX
3aJ1ay;

— BBINOJIHATH OKPYTJICHHE PAIlMOHATBHBIX YHCEN B COOT-
BETCTBUH C MPABUIAMH;

— CpaBHUBATH pallMOHAIHHBIC YHCIIA,

— OILICHUBATh PE3ydbTaThl BBHIYMCICHHN MpPU PEIICHUN
MPaKTUYECKUX 33/1a4;

— BBINOJIHATH CPABHEHHUE YKCEI B PEAIbHBIX CUTYAIMSIX;

TepmuHoIIOrMYe-
CKUU TUKTAHT

MaremaTnueckum
TUKTAHT
CamocrogTreabpHas

pabota(Ne 6-19)

KonTtponbsHas pa-
6ora

2 3,I[CCL " Jajie€ — 3HaTb ONPCACIICHUC ITOHATHA, YMETh ITOSACHATDH €TI0 CMBICJI, YMETh MCIIOJIb30BaTh ITOHATHUEC

H €TO CBOICTBA Opu MpOBCACHUN paCCY)K,Z[CHHﬁ, JA0Ka3aTCJIbCTB, PCHICHUH 3a1a4.




— COCTAaBJISITh YUCJIOBBIE BHIPAXKECHUS MIPU PEIICHUH TPAK-
TUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

— peuaTb HECJOXKHBIE CIOKETHBIE 3aJaud pa3HbIX TUIIOB
Ha Bce apupMeTudecKue 1eUCTBuUs;

— CTpOUTHb MOJElb YCJIOBUA 3adaud (B BHUAE TaOJUIIBI,
CXEMbI, pUCYHKA), B KOTOPOW JaHbl 3HAUEHUS JBYX U3 TPEX
B3alMOCBS3aHHBIX BEJIMYMH, C LEJIbI0 IOUCKA PELICHUS
3a/1a4u;

—  OCYIIECTBIJIATH CHOCOO MOMCKA PEHICHUs 3a7a4yH, B KO-
TOPOM DPACCYKJICHUE CTPOUTCSI OT YCIOBHUS K TPeOOBaAHHIO
WM OT TpeOOBaHUs K YCIOBUIO;

—  COCTAaBJISATH IIJIaH pEIICHUS 3a/1a4H;

—  BBIIEJISATDH 3TAlbl PELLICHUS 3aauu;

— HMHTEPHPETUPOBATH BBIUUCIUTEIbHBIC PE3yJbTaThl B
3aJla4e, UCCIIE0BATh MOIYYEHHOE PELICHHUE 3a/1a4y;

—  GbINONHAMYb O0ClCMEUs ¢ HAMYPANbHLIMU YUCTAMU
npu peuwleHuu npocmelwiux NPAKMUYECKUX 3a0ay 6
YCI0BUAX CB0€E20 PECUOHA, 20P00a, ROCENIEHUS

OO0yyauuiicsi MOJYYUT BO3MOKHOCTh HAYYHTHCH:

—  BLINOJIHAMb BbIYUCIICHUS, 8 MOM YUCAe C UCNOJIb306d-
HUeM NpuUemos PayUOHAIbHBIX BbIYUCTEHUL, 000CHOBbL-
8aMb ANCOPUMMbL 8bINOJIHEHUS OCUCMBULL,

—  npumeHsmb NPASUNA NPUOTUNCEHHBIX GbIYUCTICHUL NpU
peutenuy NPaKkmu4eckux 3a0a4 u peuwlenuu 3a0a4 Opyeux
VUEOHBIX NPEOMEMO8,

—  BbINOJHAMb CPAGHEHUE Pe3yIbMAamos GblYUCIECHUL NPU
peutenuy nPaKmu4eckux 3a0ay, 8 mom Yucie nPUoIUNCeH-
HbIX GbIYUCTCHULL,

—  pewiamb npocmvle U CLONCHbLE 3A0AYU PA3HBIX MUNOS,
a maxaice 3a0a4u NOGLIUEHHOU MPYOHOCIIU,

—  UCNONB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeu
MEKCMO8 CIONCHBIX 3a0ay Olisi NOCMPOEHUST NOUCKOBOLU
cxembl U peutenust 3a0ay;

—  3HAMb U NPUMEHSIMb 004 Cnocoba NOUCKA PeueHUs]
3a0au (om mpebo8anusl K yCl08UI0 U OM YCl08UsL K mpeho-
BaHUI0);

- MOOenUposams PAaccylcoeHuss npu Noucke peulenusl
3a0ay ¢ NOMOWbI0 2pag-cxemol,;

—  eblOenamb SManvl peweHuss 3a0ad4u U CoO0epiHcanue
Kaxco0o2o smana,

—  UHmMEpNpemuposamsv GblUUCIUMENbHbIE PE3YIbMaAmbl 8
3a0aye, UCCLe008aMb NOJYYUEHHOE peulerue 3a0a4u

Hcnons3oBa-
HHE  CBOICTB
JIEUCTBUUA TP
BBIUHCIICHUSAX
(12 9)

OoOyuaroumuiicss HAYYUTCH:

— HCIIOJNb30BaTh CBOMCTBA YMCEN M IPaBWJIA JEHCTBHM C
paloHaIbHBIMU YHCIAMU NPU BHIMIOJIHEHUN BBIUKCICHHI;
— CpaBHHUBATh HATypaJlbHbIEC YHCIIA;

— OLEHUBATh pE3yJbTaThl BBIYUCIECHUNH NpPU pPELICHUU
MIPAKTUYECKHX 3a/1aY;

—  6bINOIHAMb CPAGHEHUE YUCET 6 PeAIbHbIX CUMYAU-
AX 8 YCIOBUAX C60€20 PECUOHA, 20p00A, NOCEICHUS;

— pelaTh HECIO0XKHBIE CIOKETHBIE 3a/la4i pa3HbIX THUIIOB
Ha Bce apu(METHUECKUE JICHCTBUS;

TepmuHoIIOrNYe-
CKUU TUKTAHT

MaremaTnueckum

JUKTAHT

CamocrogTreapHas

pabota(Ne 20-21)




— CTpPOUTHL MOJCIIb YCJIOBUA 3aJadun (B BUIC TaGJ'II/II_U:I,
CXEMBI, PUCYHKa), B KOTOPOHl 1aHbl 3HAYEHUS BYX U3 TpeX
B3aMMOCBA3aHHBIX BCJIMYUH, C LCJIBIO IIOHMCKAa PCIICHHA
3aJauy;

— OCYLIECTBJIATH CIOCOO MOMCKA PEIICHUs 3aJa4uH, B KO-
TOPOM pacCy’KIEHHUE CTPOUTCS OT YCJIOBUS K TPEOOBAaHUIO
WM OT TpeOOBaHUs K YCIOBUIO;

—  COCTaBJIATH IUIaH PELICHUs 3a1a4H;

— BBLACJIATH OTallbl pCUICHUA 3a1a4U,

— HHTEpIpPETUPOBATh BBIYMCIMTEIbHBIE DPE3yJIbTaThl B
3ajaue, UCCIIE0BATh MOIYYEHHOE PELICHUE 33/1a41

O0y4amuics MoJy4uT BO3MOKHOCTh HAYYHTHCS:

—  Npuemo8 payUOHANbHBIX BbIYUCAEHUL, 0DOCHOBbIBAMDb
aneopummyl 8bINOIHEHUST OClCEULL

—  HNpUMEHAMmMb NPAGUNA NPUOIUNHCEHHBIX GbIYUCTIEHUIL
npu peuieHuu RPAKMUYECKUX 3A0aY YC108UAX C80€20 pe-
2UOHA, 20P00a, NOCENEeHUA; U peuleHUU 3a0ay Opyzux
yueOHbIX npedmemos;

—  GLINOJIHAMb CPABHEHUE Pe3VIbMAamos blYUCIEHUL NPU
peulenuy npaKkmudeckux 3a0ay, 8 mom yucie npuOIUNCeH-
HbIX GbIYUCTICHULL

—  pewiamv npocmvle U CLONACHbIE 3a0ayU PA3HLIX MUNOS,
a makoice 3a0a4u NOBbIUEHHOU MPYOHOCIUL,

—  UCNONb308aMb pA3HLlE KPAMKUE 3aNUCU KAK MOOelu
MEKCMO8 CIONCHBIX 3a0ay Ojisi NOCMPOEHUs. NOUCKOBOL
cxembl U peulenus 3a0ay;

—  3HAMb U NPUMEHAMb 00a Cnocoba NOUCKA peueHUs]
3a0ay (om mpebosanus K yCI08UI0 U OM YC108Usl K mpebo-
8aHUI0);

—  MOOenuposams paccylcoeHuss npu Noucke peuleHusl
3a0a4 ¢ NOMOWbIO 2pagp-cxemol;

—  @bloenamb 3Mansl peuleHus 3a0ayu U COo0epAucaHue
Kasxcoo2o smana,

—  UHmMepnpemupo8amsv GblUUCIUMENbHbIE PEe3YIbmamyl 8
3a0aue,

— pewiams 3a0auu HA YACMU U YPAGHUBAHUE 8 YCIO6U-
AX €60€20 pecuona, 20pood, NOceleHus u peuieHuu 3a0ay
opy2ux yueoHsx npeomenos

KoHnTpomabHas pa-
oota

Yrael U MHO-
TOYTOJIbHUKHU
99

OoOyuaroumuiicss HAYYUTCS:

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMM: YyTOI,
MHOTOYTOJIbHUK, U300paXkaTh U3ydaeMble (PUTYPBI OT PYKH
U C TIOMOILBIO JINHEUKU U LIUPKYJIS;

—  BBIIOJIHATh U3MEPEHUE BEINYHH YIJIOB, C TOMOIIBIO
MHCTPYMEHTOB JJIsl U3MEPEHMUS YIJIOB;

—  6bINOAHAMb NPOCMeENWUe NOCMPOCHUA U USMEPECHUS
Y2106 HA MeCMHOCMU, HE00X00UMbLE 6 PeabHOUl HCUHU
C yuemom 0COOEHHOCHmU C60€20 pecuoHna, 20pooa, noce-
JIeHus

O0y4amuiicss MOJYYUT BO3MOKHOCTh HAYYUTHCS:

— Usejlekambsv, URmepnpemuposanib u npeo6pa306b16amb

TepmunomOrNye-
CKUU TUKTAHT

CamocrogTreabpHas
pabota (Ne 22)

KoHntponbHas pa-
6ota




uHgopmayuro o 2eomempudeckux Gueypax, npedcmaeieH-
HYIO HA Yepmedtcax;

— uzobpadicams uzyyaemvie ueypvl om pyKu u ¢ nomo-
WbI0 KOMNBLIOMEPHBIX UHCIPYMEHMO8,

—  GLINOIHAMb UMEPeHUe BeUUUH Y2ll08, C NOMOWbIO UH-
CMpPYMenmos OJisi U3MEPeHUll yenos;

—  BbINOIHAMb NpoCmeluiue NOCMPOeHUs. HA MeCMHOCU,
HeobX00uMble 8 PeaibHOU HCUZHU,

—  OYeHuBamvb pazmepvl PeaibHbIX 00BLEKMO8 OKPYICAIO-
ue2o mupa

JlenumocThb
gucen (15 q9)

OOyuarouuiics Hay4YMTCs:

— HCMOJIb30BaTh MPU3HAKK ACIUMOCTH Ha 2, 5, 3, 9, 10
MIPU BBITIOJTHEHUH BBIYUCICHUN W PEHICHUH HECTIOXKHBIX
3a/ad;

—  B8bINOJIHAMb OCUCmEUs ¢ HAMYPATbHLIMU YUCTAMU C
UCNOIb306AHUECM NPUHAKOG OCIUMOCHIU NPU PEeUleHUU
npocmeiuux NPAKmuUYecKux 3a0ay 6 ycjioeusax c60e2o
pezuona, 20pooa, NOCeneHus

Odyuarowuiica noayuum 603MOMCHOCHb HAYUUMbCA:

— ucnoavzoeams npuzHaxu oerumocmu va 2, 4, 8, 5, 3, 6,
9, 10, 11, cymmul u npouzsedenusi 4ucei npu 6blNOJHEHUU
BLIYUCTIEHULL U peuleHuU 3a0ai, 000CHOB8bIBAMb NPUSHAKU
oenumocmu,

— Haxooumv HOJ u HOK uucen u ucnonvzosamo ux npu
peweHuu 3a0a4,

— Haxooumv HO/[ u HOK uucen u ucnonv3osams ux
npu peuieHuu NPAKMUYECKUX 3a0ay ¢ y4emom 0coben-
HOCHU C80€20 PecUOHA, 20P00a, NOCENeHUs

MaremaTnueckum
TUKTAHT

CamocTrosiTenbHas
pabota (Ne 23-24)

KoHntposbHas pa-
6ota

TpeyrosbHuKN
51 YETBIPEX-
YTOJIbHUKH

(10 )

OOyuawouuiics Hay4YMTCs:

— omepupoBaTb Ha 0a30BOM YpOBHE MOHATHSMHU: Tpe-
YIOJbHUK U YETHIPEXYTOJbHUK, MPSMOYTOJbHUK M KBaj-
par.uzobpakaTh M3ydaeMble (QUIYpbl OT PYKH U C TOMO-
IIbIO JIMHEWKH U LUPKYJIS;

— pemarh NpaKTUYECKHUE 3a/1a4 C IPUMEHEHUEM IIPO-
CTEMIINX CBOWCTB (UTyp;

—  BBINIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUI, BETMYNH
YIJIOB, C TOMOUIbI0 HHCTPYMEHTOB I U3MEPEHUI IITUH U
yTJIOB;

—  BBIYUCIIATH IJIOLIAIN MPSIMOYTOILHUKOB;

—  6bIMUCIAMb PACCMOAHUA HA MECMHOCHMU 6 CHAH-
0apmMHBIX CUMYAUUAX, NIOWAOU RPAMOYZOTIbHUKOB;

—  6bINOIHAMb NpOCHMelue NOCMPOCHUA U USMEPeHUS
Ha MecmHOCmU, He0OX00uMble 8 PealbHOU HCUIHU

OOyyaromuiicst IOJTYYUT BO3MOKHOCTh HAYYHThCH:

—  u38NeKamv, UHMEPNPemuposams U npeoopas0evleams
ungopmayuro o 2eomempuieckux gueypax, npeocmaeneH-
HYI0 HA Yepmedicax,

— uzobpasicams uzyyaemvlie Queypvl om pyKu u ¢ noMo-
WbI0 KOMNBLIOMEPHBIX UHCIMPYMEHNO8,

—  BLINOIHAMb U3MepeHue OIUH, PACCMOAHUU, BeNUUUH
V208, ¢ NOMOWbI0 UHCMPYMEHMOS8 O USMEPEHUL ONUH U
yenos;

Tepmunomornue-
CKUH IUKTAHT

CamocrogTeabpHas
pabota (Ne 25)

KontposnbsHas pa-
6ota




—  BLIYUCTAMb NIOWAOU NPAMOY2OIbHUKOS, KE8AOPamos,
00beMbl NPAMOY2O0ILHLIX Napaienenunedos, Kyoos;

—  @bBIMUCTIAMb PACCMOAHUS HA MECMHOCHU 6 CHAH-
OapMHBIX CUMYAUUAX, NIAOULAOU YUACIKO8 NPAMOY2071b-
HOIl (hopmbl, 00BEeMbl KOMHAM;

—  @bINONHAmMb NpOCMeliuiue ROCMPOCHUA HA MECHHO-
cmu, He00xXo00uMmble 8 peaibHOl HCUZHU;

— OueHusamv pazmepwvl pPeaibHbIX 00BbEKMO8 OKpyHca-
1ouie2o mupa

Hpobu (18 u)

O0yyaomuiics HAYYUTCS:

— omepupoBaTh Ha 0Aa30BOM YPOBHE MOHSTHSIMH: OOBIK-
HOBEHHas J1po0b, JecATUYHAs 1po0b, CMEILIAHHOE YUCIIO;

— ucnonv3oeamsv OpoodU npU peuteHuU nPOCMenuux
RPAKMUYECKUX 3a0ay 8 YC06UAX C60E20 PecUoHd, 20Po-
oa, noceneHus

O0yuyarmuiicsi MOJY4YUT BO3MOKHOCTh HAYYUTHCSH:

—  YHopsa0oYusamv YUCIA, 3aNUCAHHbIE 8 BUOe O0ObIKHO-
BEHHBIX Opobell,

— ucnonvzoeamsv Opodu npu MOOEIUPOBAHUU NPAKMIU-
YeCKUX 3a0ay ¢ y4emom 0COOEHHOCHMU C80€20 pPeZUoHda,
20pooda, noceneHus

Maremaruueckuii
JTUKTAHT

CamocrosiTenbHas
pabora (Ne 26-28)

KonTposnbhas pa-
6ota

JencTBus c
TpOoOsIMU

(34 9)

Oo0yuaruuiicss HAYYHTCS:

— pemartph 33/1a4M Ha HAXO0XJICHUE YaCTH YMCIIa U YUCIia
IO €T0 YacTH;

— pemath 3ajaud pa3HbIX TUIOB (Ha paboTy, HA MOKYII-
KH), CBSI3bIBAIOIIUX TP BEJIMYMHBI, BBIACIATh 3T BEIHUU-
HBI ¥ OTHOIICHUS MEKIY HIUMH;

— pelaTh HECJIOXKHbIE JIOTHUECKUE 33aaul METOJIOM pac-
CYKJICHUH;

—  8bINOAHAMb Oelicmeus ¢ 0podAMU npU peuteHuu
npocmenmux nNPaKmuYecKux 3a0ay 6 ycjilosuax c60eo
pecuona, 20p00a, noceeHus

OOyyaromuiicst MOJTY4YUT BO3MOKHOCTh HAYYHThCH:

—  peuwiamb pazHooOpA3HbIE 3A0aYUU (HA YACTUY,

— peuwiamb u 000CHO8bI6AMb C80€ peuieHue 3a0ay (8vloe-
JISIMb MAMEeMAMu4ecKylo 0CHO8Y) HA HAXONCOeHue dacmu
yycna U Yucia no e20 Yacmu Ha OCHOBe KOHKPEmHO20
cmulena opoou;

—  0CO3HaBamv U 00BACHAMb UOEHMUYHOCMb 34044 pa3-
HbIX MUNOB, CEA3bIBAIOWUX MPU BeTUYUNBL (HA pabomy, Ha
NOKYNKU); 8bl0€NAMb MU 8eIUUUHBL U OMHOULEHUSL MeNHCOY
HUMU, NPUMEHSMb UX NPU peueHuu 3a0ay, KOHCmpYupo-
8amsv cOOCMBeHHble 3a0aiU YKA3AHHBIX MUNOG;

—  gblOenAmMb NPU peueHul 3a0ay XapaKkmepucmuky pac-
cmampugaemoll 8 3aoave cumyayuu, OMiuyHvle om peaisb-
HbIX (Me, om KOMOpblX adCmpazuposanucs), KOHCmpyupo-
8amMb HOBbLE CUMYAYUL C YYEMOM IMUX XAPAKMEPUCMUK, 8
yacmHocmu, npu peuieHuu 3a0ay Ha KOHYEeHmMpayuu, yyuu-
Mmuvleams NJIOMHOCHb BeUeCcmsd,

—  pewiamb u KOHCMPYUpO8amv 3a0ayu HA OCHOB8E pPAac-
CMOMpPEeHUsL PeabHbIX CUMYayull, 8 KOMopbiXx He mpeoy-
emcsi MOYHBLU BbIYUCTUMENbHBIU Pe3VIbIMam,

Marematnueckuii
JTUKTAHT

CamocTrosrenpHas
pabora (Ne 29-31)

KonTponbnas pa-
oota




— peuiambsb 3a0auu c npakmu4eckum codepafcauuem c
yuemom 0COOEHHOCmU CB80€e20 pecuona, 20])00(1, noceie-
HUA

MHororpas-
HUKU

(10 9)

OO0yyaomuiics HAYYUTCS:

— OmepupoBaTh Ha 0A30BOM YPOBHE MOHSATHIMHM: MPSIMO-
YTOJIBHBIA Mapauiesenune], Kyo, n300paxaTb n3ydaeMble
(GUryphl OT pyKH U C TOMOIIBIO JIMHEHKU U TUPKYJIS;

— pemaTh MPAaKTUYECKHE 3aJa4d C MPUMEHEHHEM IIpO-
CTEUIIHNX CBOMCTB (puryp;

—  8bINOJIHAMb RPOCMeNuue NOCMPOCHUA U U3MEPEHUA
HA MECMHOCHU, He0DX00UMbLE 8 PeaIbHOU HCUIHU

Obyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA:

—  u3BNeKamv, UHMEePNPemuposams u npeoopa30evleamy
ungopmayuro o 2eomempuieckux gueypax, npeocmaeieH-
HYI0 HA Yepmedicax,

— uzobpadicamv uzyyaemvie ucypvl om pyKu u ¢ NOMo-
WbI0 KOMNBLIOMEPHBIX UHCIPYMEHMO8,

—  @bBIMUCIAMb PACCMOAHUA HA MECMHOCHU 6 CHAH-
OapMHBIX CUMYAUUAX, NIAOULAOU YUACMKOB NPAMOY2071b-
HoUl hopmbl, 00beMbl KOMHAmM;

—  GbINONHAMb npoCmeliuiue NOCMPOCHUA HA MECMHO-
cmu, Hee0X00uMble 8 PeaibHOIl HCUSHUS

— OueHusamv pazmepwvl pPeaibHbIX 00HLEKMOE OKpyHca-
ouezo mupa

Tepmunosiornye-
CKUU TUKTAHT

CamocrosiTenbHas
pabota (Ne 32)

KonTposnbhas pa-
6ota

Tabmuie! 1
JTarpaMMbl
(8 4)

OO0yuarouuiicss Hay4YMTCs:

— TMPeACTaBIAThH JAHHBIE B BUJE TAOIUII, AUATPaMM;

— 4HuTaTh UHGOPMAIIHIO, TIPEJICTABIIEHHYIO B BUJIE TaOJIH-
IbI, TUArpamMMBbl;

- Yumamo UHGoOpMaAYUIO, OMPAICAIOUYI0 XAPAKMEPU-
CMUKU C60€e20 pezuoHa, 20po0a, NOCe1eHUA nPeocmag-
JIECHHYI0 6 8U0e madIuYbl, OUAZPAMMbL

O0yyaumuiics MoJy4uT BO3MOKHOCTh HAYYUThHCS:

—  onepuposamv NOHAMUAMU: CIOIOYAmMbLE U KPY208ble
ouazpammol, maodauybl OGHHLIX,

—  u3eleKkams, UHpOpMayUro, NPeocmasienHyo 6 maou-
yax, Ha OUACPaMMax,

- cocmagnams madauybl, CHpouny OUAZPAmMMbl HA
0CHOGE OAHHBIX C80€20 PEZUOHA, 20P00a, NOCEIeHUA

CamocTrosrenpHas
pabota (Ne 33)

Jlnarnoctuueckas
pabora

6 ki1acc

Jpobu u mpo-
1eHTHI (18 u)

OOyyarouuiicss HAy4YuTCs:

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMH: OOBIK-
HOBEHHas JIpo0b, CMEIIaHHOE YHUCIIO;

— WCIOJIB30BaTh CBOMCTBA YMCEN W INpaBHJIa JEHCTBHUM C
JIpoOsSIMU TPU BBITIOJTHEHUU BBIYMCIICHHIA;

— onepupoeamp HaA 0a3060M YypO8He C OPOOAMU U NPO-
UeHmamu npu pewieHuu nPOCMenux NPaKmuiecKux
3a0au 6 ycil08UAX C680€20 PEe2UOHA, 20p00a, NOCe1eHUs

OOyyaromuiicst MOJTYYUT BO3MOKHOCTh HAYYHThCSH:

MaremMaTnueckum
TAKTAHT

CamMocrogTeabHas
pabota (Ne 1-10)

KonTponbnas pa-
oota




— pemath pa3HOOOpa3HbIEC 3a/1a4H «HA YaCTH»;

— pewarb ¥ 00OCHOBBIBaTh CBOE pElLIEHME 3a]ad (Bblle-
JATh MAaTEMAaTUUYECKyI0 OCHOBY) Ha HAXOXKIEHUE YacTU
qyciaa M 4YUCJA [0 €ro 4acTH Ha OCHOBE KOHKPETHOTO
cMbICia Ipoou;

— OCO3HaBaTb U OOBSCHATH UAECHTHUYHOCTb 33734 Pa3HbIX
THUIIOB, CBSA3BIBAIOIIMX TPU BEIMYMHBI (Ha paboTy, Ha MO-
KYIKH); BBIIEISATh TH BEIMYMHBI M OTHOILEHHUS MEXIy
HUMH, IPUMEHATh UX MPU PELIEHUU 3a7ad, KOHCTPYyHUpO-
BaTh COOCTBEHHBIE 33/1a4M YKA3aHHBIX TUIIOB;

— BBIICJIATH IPU PELICHUM 337ad XapaKTEpUCTHKU pac-
CMaTpUBAeMOM B 3ajaue CUTyallud, OTJIMYHbIE OT peallb-
HBIX (T€, OT KOTOPBHIX a0CTParupoBAIUCh), KOHCTPYUPOBATh
HOBBIE CUTYallMM C YY€TOM 3THX XapaKTepUCTUK, B 4acT-
HOCTH, NP PEIICHUHU 3a7a4 Ha KOHICHTPALlMU, YUUThIBATh
IUIOTHOCTH BELIECTBA;

— pemarb U KOHCTPYUpPOBaTh 3aJauyd Ha OCHOBE pac-
CMOTpPEHUS pealbHBIX CUTYAIlHid, B KOTOPBIX HE TpeOyeTcs
TOUYHBIN BBIYMCIUTEIbHBIN PE3yJIbTAaT;

— pewamp 3a0auu ¢ NPAKMUUECKUM COOEPIHCAHUEM HA
0podu u npoyeHmovl ¢ yuemom 0COOEHHOCU C60e20 pe-
2UOHA, 20p00a, noceleHus

IIpsimble HA
IUIOCKOCTH U B
IIPOCTPAHCTBE
(74)

OO0yuaromuiicss HAy4YMTCs:

— OomepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMU: (HUTYDA,
TOUKa, OTPE30K, MpsAMasi, Jy4, JIoMaHasi, u300pakaTb H3y-
yaeMble GUTYpPHI OT PYKH U C IIOMOILBIO JTUHEHKHY;

— pemarbh NPaKTUYECKUE 3a7add C IPUMEHEHHEM IIpo-
CTEMIINX CBOUCTB QUTYp;

—  BBINIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUI C TOMOLIBIO
MHCTPYMEHTOB JUIsl U3SMEPEHUH JJIUH;

—  6bIMUCIAMb PACCMOAHUA HA MECHHOCHMU 6 CHAH-
0apmHBIX CUMYAUUAX;

—  6bINOIHAMb NpOCHMelue NOCMPOCHUA U USMEPeHU
Ha MecmHOCmU, He0OX00uMble 8 PealbHOU HCUZHU

OOyyaromuiicst MOJTY4YUT BO3MOKHOCTh HAYYHThCH:

— W3BJEKaTh, HWHTEPIPETUPOBATH M MPEOOpPa3OBHIBATH
MH(POPMALIMIO O TEOMETPUUECKUX (UTypax, MpeacTaBiIeH-
HYIO Ha YyepTexax;

— un3o00paxaTh M3yuyaemble (QUIypbl OT PYKH M C IOMO-
IIbI0 KOMIIBIOTEPHBIX HHCTPYMEHTOB;

—  BBINIOJIHATH U3MEPEHUE [UIMH, PACCTOSIHUN C MOMOILBIO
MHCTPYMEHTOB ISl U3MEPEHUH JJTUH;

—  GLINUCTAMD PACCMOAHUA HA MECMHOCHU 6 CHMAaH-
0apmHBIX CUMYAUUAX;

—  GbINONHAMb NpOCMeliuue NOCMpPOeHUsA HA MECMHO-
cmu, Heo0Xo00umble 8 peanbHOll IHCUZHU;

— OueHusamv pasmepwvl PeanbHbIX 00HEeKMOE OKpyyca-
10wezo mupa

Tepmunosornue-
CKUU TUKTAHT

CamocrogTeabpHas
pabora (Ne 11-13)

JlecaTuuHBIC
npobu (10 )

OOyyaronuiicss HAy4YuTCs:

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSIMHU: JIeCs-
TUYHAS TPOOB;
— onepuposamv HaA 0GA3060M YPOGHE C OeCAMUUHBIMU

MaremMaTnuecKkumn
TUKTAHT

CamMocrogTeabHas




0pobamMuU npu peuwieHuu NPOCMeNUX NPAKMUYECKUX
3a0au 8 yciosusnx c80e20 pecuoHa, 20p00d, NoceleHus

Oﬁyqaloumﬁca MOJIYYIMT BO3MOKHOCTb HAYUIUTLCH:

—  ynopsaoouusamv YUCId, 3aNUCAHHblE 8 8UOE OeCAmuUY-
HbIX Opobell

pabota (Ne 14-18)

KoHntposbHas pa-
6ota

JlewcTBus ¢
JECATUYHBIMHU
JIPOOSMHU

(31 u)

OO0yyaomuiics HAYYNTCS:

— UCIOJIB30BaTh CBOMCTBA YMCEN U NpaBUJIA JEHCTBHUU C
JEeCATUYHBIMU JPOOSMU NPU BBHIIIOJHEHUN BBIYMCICHUM;

— BBINOJHATH OKPYTJICHUE ACCATUYHBIX APOOEH B COOT-
BETCTBUU C IIPAaBUJIAMU;

— CpaBHHUBATh JIECATHYHBIE IPOOH;

— OLEHUBAThb pE3yJbTAaTbl BBIYMCICHUN IIPU DPEIICHUU
MIPAaKTHUYECKUX 3a/1a4;

—  BBINIOJIHATH CPABHEHME YMCEIl B PEAIbHBIX CUTYyalUsX;
—  6bINOIHAMYb Oelicmeéus Ha 0a3060M ypoéHe ¢ OecA-
MUYHBIMU OPOOAMU NPpU peUleHUU NPOCMEUUUX npaK-
muuecKux 3a0au 6 yCi06uax c60e20 pecuona, 20pooa, no-
ceneHus

Oo0yuaouuiicsi MOJY4UT BO3MOKHOCTh HAYYUTHCH:

—  BBINOJHAMb BLIYUCTICHUS, 8 MOM YUCAE C UCNONb3084-
HUemM Npuemos8 payUuoOHANIbHLIX BbIYUCTeHUL, 0OOCHOBbI-
8amMb AN2OPUMMbL BINOJIHEHUsL OCUCMBULL

—  NpuMeHAmb NPAsuna NPUOIUIHCEHHBIX BbIYUCTEHUL NpU
PpeweHuu nPaKkmuyeckux 3a0ay U peuleHuu 3a0ay Opyaux
VUEOHBIX NPEeOMEMO8,

—  BbINOJHAMb CPAGHEHUE Pe3yIbMAamos GblYUCICHUL NPU
peueHuu NPaKmuyeckux 3a0ay, 8 mom ducie npubIUdceH-
HbIX GbIYUCTCHUIL,

—  pewams npocmoie U CLONCHbIE 3A0aUU PASHLIX MUNOSE,
a maxoice 3a0a4u NOGLIUEHHOU MPYOHOCIU,

—  UCNONb308aMb pA3HLIE KPAMKUE 3ANUCU KAK Mooeu
MEKCMO8 CIONCHBIX 3a0ay Olisi NOCMPOEHUsT NOUCKOBOLU
cXembl U peuteHus 3a0ay;

—  3HAMb U NPUMEHsIMb 004 Cnocoba NOUCKA PeueHUs]
3a0au (om mpebo8anus K YCIO8UIO U OM YCI08UsL K mMpebo-
BaHUIO);

—  MOOenUposamsv paccyicoeHus npu HNOUcKe peueHusl
3a0ay ¢ NOMowbio epagp-cxemol,;

—  ebl0enamb SManvl peweHuss 3a0ad4u U CoO0eprHcanue
Kaxcoo2o smana,

—  UHMeEPNPemuposams BblYUCTUMENbHbLE PE3YIbMamyl 8
3a0aue, uccned08amy NOJYYEHHOE peuleHue 3a0adu,

— pewamsb 3a0auu ¢ NPAKMUYECKUM COOEPHCAHUEM, 8
moMm uucie ¢ Ucnob306aHueM NPUEMO8 PAYUOHAIbHBIX
6bIYUCTICHUIL, 8 YCIIOBUAX CB0€20 PecUOHA, 20pP0dd, noce-
JIeHUus

Marematuyeckuii
JTUKTAHT

CamocrosiTenbHas
pabota (Ne 19-23)

KonTposnbnas pa-
6ota

OKpYKHOCTh
(9 9)

OoOyuarouuiicss HAYYMTCH:

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATUIMH: PUTYpa,
TOYKa, OKPY>KHOCTh U Kpyr. M300paxkaTh m3ydaemsle (u-
T'YpPBI OT PYKH U C IOMOIIIBIO JINHEWKH U LIUPKYJIS;

— pemarh MPaKTHYECKHE 3aJauyd C MPUMEHEHHEM IIpo-
CTEHIIMX CBOMCTB (hUryp;

MaremaTnyeckuu
TUKTAHT

CamocrogTreapHas

pabota (Ne24-25)




— 6blnoJiHAMmb npocmeﬁmue nocmpoenus U UsmMeperus
Ha mecmHocmu, Heobxo0umble 6peaJle0ﬁ HCU3HU

Oﬁyqamumﬁcsn MOJIYYUT BO3MOKHOCTb HAYUUTLCH:

—  u361eKamv, UHMEpNpemuposams u npeoopazoeviéams
ungopmayuro 0 ceomempuieckux ueypax, npeocmasiet-
HYI0 HA Yepmedicax,

— usobpadcamsv uszyuaemvle Guaypvl om pyKu u ¢ HOMO-
WbI0 KOMNBIOMEPHLIX UHCIPYMEHMO8,

—  GbINONHAMb Npocmeliuiue NOCMpPOEHUs HA MECMHO-
cmu, Hee0X00uMble 8 PeabHOll HCUSHUS

— OueHusamv pazmepwvl PeaibHuIX 00HLEKMOE OKpyHca-
ouezo mupa

OtHONIEHUS U
IPOLICHTBI
(14 9)

OO0yuaromuiicss Hay4YuTCs:

— omepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: OTHO-
IIICHUE, MTPOIIEHT;

— pemarh MPOCThIC W CIOXKHBIC 33J1a4M PA3HBIX THIIOB,
TAKXKE 3a]1a41 TIOBBIIICHHON TPYHOCTH;

— HCIONB30BAaTh pa3HbIC KpaTKHUE 3allUCH KaK MOJETH
TEKCTOB CJIOKHBIX 3a/1a4 JJIsi TIOCTPOCHUS TIOMCKOBOM CXe-
MBI U PEIICHUS 3a]1a4;

— 3HAaTh M NMPUMEHATH 00a crocoda MOouCKa pelIeHus 3a-
nad (ot TpeOOBaHUS K yCIOBHIO U OT yCIIOBHUS K TpeOOBa-
HUIO);

— MOJCIIUPOBATH PACCYKICHUS TPH TIOUCKE PEIICHUS 3a-
J1a4 ¢ TIOMOIIBIO Tpad-CXeMBI;

—  BBIJICJIATDH ITAIBl PEUICHUS 33J]a49H U COACPKAHHUE KaXkK-
JIOTO dTama;

— HMHTEPIPETUPOBATH BBIUYUCIHTEILHBIC PE3YyJIbTAThHl B
3a/1aye, UCCIIeI0BATh MOTYYCHHOE pelIeHHe 3a/1a4H;

— onepuposamv HA 6A3060M YPOGHE C OMHOWEHUAMU U
npouenmamu npu peuwleHuu npocmenuux npaKmuye-
CKUX 3A0ay 8 yCl06UAX C80€20 PEecUOHA, 20p0dd, noceJe-
HUs

O0yyaumuiics MoJy4uT BO3MOKHOCTh HAYYUThHCSH:

—  pewambs pazsHooOpA3HbLE 3a0AUU «HA YACMUY,

—  pewambs u 060CHO8bI8AMb CB0€E peuleHue 3a0ay (8vloe-
JIAIMb MAMEeMAmu4ecKyo 0OCHO8Y) HA HAXO0XMCOeHue Yacmu
YuCcIa U 4ucia no e20 Yacmu Ha OCHOBE KOHKPEMHO2O0
cmbicna Opoou;

— 0co3Hasamv U 0OBLACHAMb UOEHMUUHOCMb 3A0a4 pPa3-
HbIX MUNO0B, CEA3BIEAIOWUX MPU BETUYUHBL (HA pabomy, Ha
NOKYNKU), 8b10€IsIMb MU BEIUYUHL U OMHOULEHUSL MEHCOY
HUMU, NPUMEHAMb UX NPU peueHuu 3a0ay, KOHCmpYupo-
8amb coOCMBeHHble 3a0adU YKA3AHHbIX MUNOG;

—  8bl0eNAMb NpuU peweHuu 3a0ay XapakmepucmuKku pac-
cmampusaemotl 6 3a0ave cumyayuu, OnMauYHvle Om peaib-
HbIX (me, om KOMOpulX abCmpazuposanucs), KOHCmpyupo-
8amMb HOBbLE CUMYAYUL C YHemOM IMUX XaAPAKMEPUCTIUK, 8
YACMHOCMU, NPU peueHuu 3a0a4 Ha KOHYeHmpayuuy, yuu-
mMbl8amv NIOMHOCIb BeUeCmad;

— pewamv U KOHCMPYUPOBAMb 3A0A4U HA OCHO8E pac-

MaremaTuyeckun
TUKTAHT

CamocTrosiTenbHas
pabota (Ne 26-28)

KoHntposbHas pa-
6ota




CMOMPEHUs PeanbHbIX CUmyayuil, 8 KOmopvix He mpeoy-
emcst MOYHbBILL LIYUCTIUMENbHBLL Pe3YTbmant,

—pewiamp 3a0a4u ¢ HPAKMUYECKUM COOEPHCAHUEM, 8
mom uucie ¢ UcCnoib306aHUeM NPUEMOE PAUUOHATLHBIX
6bIUUC/ICHUIL, 8 YCII0BUAX C80€20 PECUOHA, 20p00d, noce-
JIeHUA

Cummetpus (8

4)

Oo0yuyaomuiic HAYUYUTCS:

— OmepHupoBaTh Ha 0A30BOM ypOBHE IMOHSATHSAMH: CHMMET-
pusi, cuMMeTpuuHas (urypa, HEHTpajJbHas CHMMETpus,
0CeBasi CHMMETPHSI,;

— n300pakaTh U3ydaeMble (UIyphl OT PyKH U C IIOMOIIBIO
UHCTPYMEHTOB

O0yuyamuiicsi MOJY4YUT BO3MOKHOCTh HAYYUTHCH:

— u3BIeKamv, UHMEPNPemuposams U npeoobpasosvleams
ungopmayuro o ceomempuieckux @ueypax, npeocmasieH-
HBIX HA Yepmedice;

— uz00pasicamo uzyuaemvie pucypvl om pyKu u ¢ NHOMOUbIO
KOMNbIOMEPHBIX UHCIMPYMEHMOB,

— 6bINOJIHAMY NpoOCmMeluiue NOCMPOCHUs HA MECHHO-
cmu, HeodxX00uMble 6 PeaibHOU HCUSHU;

— OUYeHUuBaAmb pazmepsvl PeaibHbIX 00bEKMOE8 OKpyHcaro-
uie2o mupa

CamocTosTenbHas
pabota (Ne 29)

Bripaxenus,
bopmybl,
ypaBHenus (15

4)

Oo0yuarouuiicss Hay4YuTCs:

— COCTAaBJIATH YMCIJIOBBIE BBIPAKECHUS IIPU PEILIEHUU TIPAK-
TUYECKUX 3a/1a4 U 3a/1a4 U3 IPYTUuX y4eOHBIX MPEIMETOB;

— onepuposamb Ha 0A3060M ypO6HE NOHAMUEM yPaA6-
HEeHUA npu peuwienuu nPOCMeUUX NPAKmu4eckKux 3a0au
6 YCIIOGUAX C60€20 Pe2UOHA, 20p00a, NOCeNeHUs

O0y4aummiics MOJYYUT BO3MOKHOCTb HAYYUThHCS:

—  COCMaBnamb HUCI08ble BbIPANCEHUS U OYEHUBAMb UX
3HAYeHUs NpuU peweHuy NPaKmuideckux 3a0ay u 3a0ay u3
Opy2ux yueOHviX npeomMemos,
—  onepuposamv NOHAMUAMU. PAGEHCMB0, HUCNO080€ pa-
BEHCMB0, YpaGHeHUe, KOPeHb YPABHEHUsl, peuleHue YpaeHe-
HUSL, YUCTI080€ HEPABEHCMBO

Tepmunosornue-
CKUH IUKTAHT

CamocrosiTenbHast
pabota (Ne30-31)

KoHntposnbHas pa-
6ota

Llenrie unciaa
(14 9)

OOyyarouuiicss HAy4YuTCs:

— OInepupoBaTh Ha 6A30BOM ypOBHE MOHATHUSAMU: L[ET0E
qHCIIo,

— HCIOJIB30BaTh CBOMCTBA YMCEJ U MPABUJIA ACHCTBUM C
LEJISIMHU YUCJIAMHU TIPH BBHITTOJTHEHUH BBIYUCIICHU;

—  OIICHWBATh PE3yJILTATHl BBIYUCICHUHN TIPU PEIICHUH
MPAKTUYECKHX 3a7a4;

—  BBHITOJHATH CPAaBHEHHE YHCEN B PEATBHBIX CHTYaIHsX;
—  COCMaenAmd YUCA06bLE GLIPANCEHUSA NPU PEUIEHUN
NPAKmMuU4ecKux 3a0ay 6 yci08usax c60e20 pecuond, 20po-
0a, nocenenus u 3a0a4 u3 Opy2ux yueoHvlxX npeomemos

OOyyaromuiicst MOJTYYUT BO3MOKHOCTh HAYYHThCSH:

— BblNOJIHAMb B6blYUCIIEeHUA, 6 NMOM YUCTIe C UCNOJIb306d-
HUem npuemoe payuoHalbHblX 8bllluCJleHu1:2, 000CHO8bI-
6anMv AjicopuUmmbsvl 6bINOJIHEHUA ()edcmeuﬁ;

— NpumeHnAnms npaesuia npU6ﬂu9iC€HHblx BbIYUCICHULL npu

MaremaTnueckum
TAKTAHT

CamMocrogTeabHas
pabota (Ne 32-34)

KonTponbnas pa-
0ota




peutenuy NPaKmu4eckux 3a0a4 U peulenuu 3a0ay opyeux
VUEOHBIX NPEOMEMO8,

—  GLINOIHAMb CPABHEHUEe Pe3VIbMAaAmos 8blYUCIeHUL NPU
peutenuy nPaKkmu4eckux 3a0a4, 8 mom Yucie nPuoIUNCeH-
HbIX GbIYUCACHULL,

—  pewiamb npocmvle U CLONCHbLE 3A0AUU PA3HBIX MUNOS,
a makaice 3a0ayu NOBLILUEHHOU MPYOHOCU;

—  UCNONbB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeiu
MeKCMOo8 CIONCHbIX 3a0ay 0N NOCMPOEHUs NOUCKOBOU
cxembl U peulenust 3a0ay;

— 3Hamb U NpuMeHsmMb 004 Cnocobda NOUCKA peuleHus]
3a0au (om mpebo8anus K yClo8uto u om ycioeus K mpebo-
8aHUI0);

—  MOOenUposamsv paccylcoenuss npu NOUCKe pPeueHUs]
3a0ay ¢ NOMOWbIO 2paph-cxembl,;

—  eblOenamb SManvl peweHuss 3a0a4u U CcooepIcanue
Kaocoo2o amanda;

—  UHmMEpnpemupo8ams GblUUCIUMENbHbIE Pe3)IbMambl 8
3a0aue, UCC1e008amb NOJYHEHHOE peuleHue 3a0adu

MHoskecTBa.
KomOunaro-
puka (10 )

OOyyaromuiics HAy4YuTCs:

— OmepupoBaTh Ha 6A30BOM YpOBHE MOHATHUSIMH: MHOXKE-
CTBO, 2JIEMEHT MHOKECTBA, TTOJIMHOXKECTBO, IPUHAIJICHK-
HOCTb;

— 3aJlaBaTh MHOKECTBA MEPEUUCICHUEM HX JIEMEHTOB;
— HaxOJHUTh NepecedeHne, 00beAMHEHNE, TTOIMHOKECTBO
B MPOCTEHIINX CUTYyaIUsX;

— pacrno3HaBaTh JOTMYECKH HEKOPPEKTHBIE BHICKA3bIBA-
HHSL;

—  UCNO1b306aNb KOMOUHAMOPUKY RPU PeuleHuu npo-
cmenux nPaAKmu4ecKux 3a0ay 8 ycji06uax c60e20 pezu-
OHa, 20p00a, nocejleHus

Oo0yuaouuiicsi MOJY4UT BO3MOKHOCTh HAYUYHTHCH:

—  onepuposams NOHAMUIMU: MHONCECMBO, XAPAKMePU-
CIMUKU MHONCECEA, INeMEHN MHONCeCM8d, Nycmoe, Ko-
Heunoe U OecKOHeYHoe MHONCECE0, NOOMHONCECTEO,
NPUHAOTIEHCHOCTL,

— onpeodensimb NPUHAOLEHCHOCHb JJIeMeHMA MHOiCe-
cmay, 00beOUHeHUI0 U Nepecederuto MHOMCeCms, 3a0a-
8aMb MHONCECIBO C NOMOUBIO NEPEUUCTEeHUS ITIeMEHMO8,
CNI0BECHO20 ONUCAHUSL,

—  pPAcnosHasamuv 102UYeCKU HeKOPPEKMHble BbLCKA3bIBA-
HUS;

- cmpoums YenoyKku yMo3aKai4eHUll Ha OCHO8e UCNOlb-
308aAHUSL NPABUIL JIOCUKU

Marematnueckuii
JTUKTAHT

CamocrosiTenbHas
pabora (Ne 35)

KonTponbnas pa-
0ota

PanmonanbHbIe
yucina (164)

OOyyarouuiicss HAy4YuTCs:

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMU: PAIHO-
HaJabHOE YHCIIO;

— HCMOJIb30BaTh CBOWMCTBA YMCEN U MpaBUja JCUCTBUU C
paI_[I/IOHaJIBHI:IMI/I yucjiamMu HpI/I BBITITIOJIHCHU U BI:I‘-II/ICJICHI/If/'I;
— BBINOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YHCEN B COOT-
BCTCTBUH C HpaBI/IJIaMI/I;

— CpaBHUBAThH pallMOHAIBHBIC YHCIIA,

MaremMaTnueckum
TAKTAHT

CamMocrogTeabHas
pabota (Ne 36-37)

KonTponbnas pa-
6ota




— OILICHUBATh PE3yJbTaTbl BBIYMCICHUM MpPU PEIICHUN
MPAKTUYECKHX 3a7a4;

— BBIIOJIHATH CPABHEHHUE YKCEI B PEAIbHBIX CUTYaIIMSIX;
—  UCROJIB306aMb CE0IICMEA PAUUOHAILHBIX YUCEN HPU
PeuieHuu nPaKmuYecKux 3a0ay 6 ycjioeuax c60e20 peu-
OHa, 20p00a, noceieHus u 3a0au u3z Opy2ux y4eoHvlxX
npeomemos

O0y4almuics MoJy4uT BO3MOKHOCTh HAYYUThCS:

—  BLINOJIHAMb BbIYUCICHUS, 8 MOM YUCAe C UCNOJIb306d-
HUeM Nnpuemos PayUOHAIbHBIX BbIYUCIEHUL, 000CHOBbL-
8amMb ANCOPUMMbL bINOJIHEHUSL OeUCMBULL;

—  npuMeHsmb NPAsUId NPUOTUNCCHHBIX GbIYUCTICHUL NPU
peutenuy NPaKmu4eckux 3a0a4 U peulenuu 3a0ay opyeux
VUEOHBIX NPEOMEMO8,

—  GLINOIHAMb CPABHEHUEe Pe3VIbMAmOs8 8blYUCIEHUL NPU
peutenuy nPaKkmu4eckux 3a0a4, 8 mom Yucie nPuoIUNCeH-
HbIX GbIYUCTCHULL,

—  pewiamb npocmvle U CLONCHbLE 3A0a4U PA3HBIX MUNOS,
a makoice 3a0a4u NOBLIUEHHOU MPYOHOCHU;

—  UCNONbB308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeU
MEeKCMO8 CIOJCHLIX 3a0ay OJil NOCMPOeHUs. NOUCKOBOLL
cxembl U peulenust 3a0ay;

—  3Hamb U NpumeHsmb 00a Cnocoba NOUCKA peuleHus]
3a0ay (om mpebosanus K yCI08UI0 U OM YC108Us K mpebo-
8aHUI0);

—  MOOenUposamsv paccyldcoeHuss npu HNOUCKe PeueHUs]
3a0a4 ¢ NOMOWbIO 2pap-cxemol;

—  @bloenamb 3Mansl peuleHus 3a0avu U cooepicaHue
Kaoc0o2o amand;

—  UHMEPNPemuposams GblYUCTUMENbHBLE PE3YIbMaAmbl 8
3a0aue, UCCIe008amb NOJYYEHHOe peuleHue 3a0adu

MHoroyrois-
HUKU U MHOTO-
rpanHuku (10

4)

OOyyaromuiics Hay4YMTCs:

— omepupoBaTh Ha 0A30BOM ypOBHE MOHITHUSMHU: MHOTO-
YTOJIbHUK, TPEYrOJbHUK W YETBIPEXYTOJbHUK, MPIMO-
YrOJBHUK W KBaJpaT, MPSMOYTOJIBHBIN Mapasuiesenure],
Ky0. M3o0paxkaTs uzydaeMble PUTYpHI OT PYKH U C TIOMO-
B0 TUHEUKH U IIUPKYJIS.

— pelarh NMPaKTUYECKUE 3a/ayd C MPUMEHEHUEM Ipo-
CTEHIINX CBOUCTB PUTYP.

—  BBIYMCIIATH IUIOMIAIA IPSMOYTOJILHUKOB.

—  @bLIMUCTAMB PACCMOAHUA HA MECMHOCMU 6 CHAH-
0apMmMHBIX CUMYAYUUAX, NIOUWAOU RPAMOY20TIbHUKOGS

—  GbINOIHAMb RPOCMeNiuiue NOCMPOEHUA U U3MEPEHUs
HA MecmHOoCmuU, HeoOX00uUMble 6 PeaibHOll HCUZHU

O0yyaumuiics MNoJy4uT BO3MOKHOCTh HAYYUThHCS:

—  u38NeKamv, UHMEPNPemuposams U npeoopas0evleams
ungopmayuro o 2eomempuieckux gueypax, npeocmaeneH-
HYI0 HA Yepmedicax,

— uzobpasicams uzyyaemvie ueypvl om pyKu u ¢ noMo-
WbI0 KOMNBLIOMEPHBIX UHCIMPYMEHNO8,

—  BLINOIHAMb U3MepeHue OIUH, PACCMOAHUU, BeNUUUH
V2108, C NOMOWbIO UHCMPYMEHMOS8 O USMEPEHUL ONUH U

CamocrogTreabpHas
pabota(Ne 38)

Junarnocrtuueckas
pabota




yenoe;
—  bIUUCTAMb NIOWAOU NPAMOY20IbHUKOS, K8AOpamos,
00beMbl NPAMOY20bHBIX NAPALIENIenUnedos, Kyoos;

—  @bIMUCTAMb PACCMOAHUA HA MECMHOCMU 6 CHAaH-
OapMHBIX CUMYAUUAX, NIAOULAOU YUACIMKOB NPAMOY20/1b-
HoUl hopmbl, 00beMbl KOMHAM;

—  GbINONHAMb NpoCmeliuiue NOCMpPOEHUsA HA MECMHO-
cmu, Hee0X00uMble 8 PeabHOIL HCUSHUS

— OueHusamv pazmepwvl pPeaibHuIX 00HLEKMOE OKpyHca-
ouezo mupa

Il. COOAEP’)KAHUE YYEBHOTI' O IPEIMETA «MATEMATHUKA»

Kommenmapuii ona obueobpazosamensvroii opzanusayuu

Kypcusom 6 coodepoicanuu yuedbnozo npeomema @vloeienvbl 31eMeHmMbl COOEPAHCAHUSL, OMHOCH-
wuecs k 610xy « Obyuarowjuecs NOAY4aAM 603MONCHOCIb HAYUUMBCANY.

Cunum Kypcugeom @vloeliensl NiaHupyemvle pe3yibmanol, npedcmasieHHble 8 asmopcKol npo-
2pamme, HO He GKNIoYeHHble 8 [IpumepHyro 0CHOBHYIO 00pPA308AMENbHYIO NPOSPAMMY OCHOBHO2O
obujeco obpazosanus. Pewenue o exnoueHuu OaHHbIX pe3yibmamos 8 0CHO8HYIO 00pazosamens-
HYI0 NPO2PAMMY 00ue06pa308amenbHOl OP2AHUAYUU NPUHUMAEN YYUMelb.

JEMEHTBI TEOPHH MHOJKECTB H MATEMATHYECKOH JIOTHKH

Mnuosicecmea u omuouwieHus mexcoy HuMu.

MHnoowcecmeo, xapaxmepucmuueckoe C60UCHE0 MHOICECMEA, JIeMEHM MHOJCeCmea, ny-
cmoe, KoneuHoe, beckoneunoe mHodcecmsa. [loomnoocecmeo. OmHuouieHue NPUHAONENCHOCMU,
BKNIOYEHUS, PABEHCMEBA. DNIeMeHMbl MHOJICECMEA, CnOcobbl 3a0aHUs MHONCECMS, PACHO3HABAHUE
NOOMHONACECE U DNIEMEHMNO08 HOOMHONCECME C UCNONb308AHUEM KPY208 Diliepa.

Onepayuu nao mHod}cecmeamu.

Ilepeceuenue u ob6vedunenue muoxcecms. Mnmepnpemayus onepayuii Ha0 MHOMICECmMEamu
¢ nomMowbio kpy206 Jiinepa.

dnemenmaol 102uUKuU.

Onpeodenenue. Ymeepoicoenue. Boickazvisanue. HcmunHocms u J04CHOCHb 6bICKA3bIEAHUA.
CrooicHoe u npocmoe 6b1CKA3b16aHUA.

HATYPAJIBHBIE YUCJIA H HYJIb

HarypanbHblil psijl YHcesl U ero CBoicTBa

HarypanbHoe 4ncia0, MHOKECTBO HATYpaJbHBIX YHCENl U €r0 CBOMCTBA, U300pakeHue HaTy-
palbHBIX YMCET TOYKAaMU HA YHUCIOBOM MpsMOM. Vcrionb30BaHNe CBOMCTB HATYPAIBHBIX YUCEN IIPH
pelIeHnN 3a1au.

3anuch U YTeHHe HATYPAJIbHBIX YK ces

Paznuune mexay uudpoit un yncinom. Ilo3unmonHas 3amuch HaTYypalbHOTO YHCIIA, TTOMECT-
HO€ 3HaueHHe HU(PBI, pa3psiabl U KIACChl, COOTHOLIEHUE MEXY JABYMS COCEIHHUMHU pa3psiAHBIMU
€IMHHIIAMU, YTEHUE U 3aliCh HaTypaIbHBIX YUCEIL.

OxpyrieHue HATYpaJbHBIX YN ces

Heo6xoaumocts okpyrienus. [IpaBuiio okpyrieHus HaTypajJbHBIX YHCE.

CpaBHeHHe HATYPAJIbLHBIX YHCeJl, CpPaBHEHHUE ¢ YncioM ()

[TonsiTE O CpaBHEHMM YHUCEIN, CPAaBHEHHE HATYPAJIbHBIX YUCEN JPYT C APYITOM M C HYJEM,
MaTeMaTHyecKas 3alich CPaBHEHH, CIOCOObI CPaBHEHUSI YU CEIL.

JleHCTBHA ¢ HATYPAJLHBIMH YHCIAMH

CnoxxeHne W BBIYMTAHUE, KOMIIOHEHTBHI CJIOKEHHUS M BBIUMUTAHUS, CBA3b MEXAY HHMH,
HAXO0XJIEHUE CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMBbI U Pa3HOCTH IPU U3MEHEHMHM KOMIIOHEHTOB
CJIOKCHMSI X BBIYMTAHUS.



YMHOKEHUE U JieJIeHne, KOMIIOHEHThl YMHOKEHUS U JICJICHUs, CBA3b MEXIy HUMH, YMHO-
KEHUE U CIIO)KEHHUE B CTOJIOMK, JIEJICHUE YTOJIKOM, ITPOBEPKA PE3yJibTaTa C MOMOIIBI0 MIPUKUIKH U
o0paTHOro AeMCTBHUS.

[lepemecTuTENBHBIN U COUETATENLHBINA 3aKOHBI CIOKEHUS U YMHOXXEHHS, paclpeae/IuTeNb-
HBIM 3aKOH YMHO>KEHUSI OTHOCUTENIBHO CJIOXKEHUS, 000CHOBAHUE Al20PUMMO8 BbINOIHEHUS. apud-
MemudecKux oetcmeull.

CreneHb ¢ HATYPAJbHBIM MOKa3aTeleM

3anuch 4Kciia B BUJIE CYMMBI Pa3ps/IHbIX CIAraeMbIX, MOPSIOK BBIIOJHEHUS JIEUCTBUI B
BBIPKEHUSX, COJIEPKAINX CTEIICHb, BHIYMCICHUE 3HAUEHUN BbIPAKEHHM, COJIEPIKAINX CTECHb.

YmnciioBble BbIPpAKEHUS

YucnoBoe BbIpaKeHHE U €ro 3HaYeHHE, MOPSAIOK BBITOJIHEHUS JeHCTBHIA.

JleneHnue ¢ octaTKOM

Jlenenue ¢ 0cTaTKOM Ha MHOXECTBE HATYPaJIbHBIX YHUCEN, COUCMBA OeleHUs ¢ OCHAMKOM.
[IpakTuueckue 3a1a4u Ha JEJIEHUE C OCTATKOM.

CnolicTBa M IPU3HAKH AeJIMMOCTH

CBOICTBO AETMMOCTH CyMMEI (pa3HocT) Ha yucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. JJokazamenvcmeo npusnakos oeaumocmu. PelieHne npaxkTu-
YECKUX 33J1a4 C MPUMEHEHUEM MPU3HAKOB JIETTUMOCTH.

Pa3no:xkeHue yncia HA NPOCTHIE MHOKUTE/IH

[TpocTthie 1 cocTaBHBIE YUCIIA, peuemo Ipamocghena.

PasnojkeHne HaTypajJbHOTO YMCIIA HA MHOXUTENHU, Pa3liOKEHHWE Ha MPOCThIE MHOXKUTEIH.
Konuuecmeo oenumeneii uucna, aneopumm pasnoxcenus Yucia Ha npocmvle MHOXCUMENU, OCHOBHAS
meopema apugmemuxu.

AulredpanyecKkue BbIpasKeHUs

Hcnons3oBanue OyKB uis 00O3HAUEHUs YHCEI, BHIUMCICHHE 3HAYECHUS anre0panuecKkoro
BBIPOKCHHS, TIPUMEHEHUE aNreOpanvecKux BBIPAKEHUM U1 3alMCH CBOMCTB apU(METHUECKHUX
JeNCTBH, MpeoOdpa3oBaHue aNreOpanvdecKiX BhIPaKEHHI.

JleuTes 1M M KpaTHbIE

Jlenutens U ero cBoicTBa, oOLIMIA 1enuTeNb ABYX U OoJiee yncell, HauboIbLINi 00Imuil 1e-
JIUTEIb, B3aUMHO IPOCTBIE YUCIIA, HAXOXKJEHHE Haubosbluero obmero aenutens. KparHoe u ero
CBOICTBa, o0I1Iee KpaTHOE ABYX U OoJsiee dnces, HauMeHbIIee o0IIee KpaTHOe, CIIOCOObI HaX0XK/Ie-
HUSI HAUMEHBIIIETO OOIIEr0 KPaTHOTO.

/IPOFH

OObIKHOBEHHBIE IPOOH

Hons, gacte, ApoOHOE uncio, Apods. IpobdHoe yncno kak pe3ynbTaT aAeneHus. [IpaBunbHbie
Y HETIpaBUJIbHBIE IpoOH, cMelIaHHas Ipo0k (CMENIaHHOE YHUCIIO0).

3anuch HaTYpallbHOTO YHUCIIa B BHJIE IPOOHU C 3aJaHHBIM 3HAMEHATeleM, MpeoOdpa3oBaHUe
CMENIaHHOW IpoOU B HEMPABWIBHYIO IpoOb U HA0OOPOT.

[TpuBenenue apobeii k 00meMy 3HaMeHaTen0. CpaBHeHHE OOBIKHOBEHHBIX TPOOEH.

CroxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX APOOCi. YMHOXKEHHE H JieJieHHe OOBIKHOBEHHBIX
TIpoOeii.

ApudmeTrnueckue JeMCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

ApudmeTrnueckne IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEHUU OelUCEU.

JecsaTH4HbIE IPOOH

Ilenass m gpoOHas dactu AecaTUYHOU Apoou. [IpeoOpa3zoBaHme AECATUYHBIX apolei B
0ObIKHOBEHHBIE. CpaBHEHUE ACCITUYHBIX ApobOeii. CloKeHne U BBIYUTAHHE JCCATUYHBIX APOOEH.
OkpyriieHHe JeCATUYHBIX ApoOei. YMHOXKEHUE U JIeJICHUE JACCITHIHBIX Ipo0ei. [Ipeobpaszosarue
00bIKHOBEeHHbIX Opobell 6 Decamuutble Opodu. Koneunvie u beckoneunvie decamuunvie OpooU.

OTHOIEeHWe ABYX YHCeJ

MacmTab Ha mmane u kapte. Ilponopunu. CBoicTBa MpoNoOpLUUi, TPUMEHEHHE TPOTIOPLUI
Y OTHOIICHUH IIPU peIlIeHUH 3aay.



Cpennee apudmerndeckoe yucea Cpegnee apupmernueckoe nByX uncen. M3obpaxenue
CpeIHEro apu(pMETHUECKOrO IBYX YMCEN Ha YHUCIOBOW MPsSMOW. PerieHne mpakTHYecKuX 3aaad C
MIpUMEHEHHUEM cpesiHero apudmeruyeckoro. Cpednee apugpmemuieckoe HeCKOIbKUX YUCE.

IIpoueHTHI

IlonsiTne npoueHTa. BprunciieHne NpoLEHTOB OT YUCHIA U YKCIIAa IO U3BECTHOMY MPOLEHTY,
BBIPXKCHHE OTHOIICHUS B IPOLIEHTAX. PellieHne HeCIOKHBIX MPAKTUYECKHUX 3a/1a4 C MPOIEHTAMU.

JAmnarpamMmbl

Cronbyarbie W KpyroBble auarpammbl. V3Bnedenue mHbopManuu u3 auarpamm. Mzoopa-
JHceHue ouazpamm no YUCI08bIM OAHHbLIM.

Payuonanvuvie yucna

IHonoxxuTENbHBIE M OTPULATEIbHBIC YHCJIA

N3o00paxkeHune uncen Ha YMCIOBOM (KOOpAMHATHOW) mpsiMoil. CpaBHeHue uuces. Moynb
YHUCla, TEOMETPUYECKAsi UHTEepIIpeTauus MOAYJs yncia. J(elcTBUS C MOJOKUTEIbHBIMU U OTpHULA-
TENBbHBIMU YUCIIaMH. MHOXECTBO IIEJIBIX YHCETI.

IlonsiTHe 0 paMOHAJILHOM 4Yuce. [lepguunoe npedcmasgierue 0 MHONCECMBE PAYUOHAIb-
HbIX Yyucen. JIeCTBUS ¢ pallMOHAJIBHBIMHU YU CIIAMMU.

PEIIIEHUE TEKCTOBBIX 34/1AY

Enuuuubl n3mMepeHuii: JUIMHBI, TUI0MAAH, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCHUMO-
CTH MEXAY €IWHULIAMU U3MEPEHUs KaXJIOW BEIWYMHBI. 3aBHCHUMOCTH MEXIy BEIUYMHAMH: CKO-
POCTB, BpeMsl, pacCTOSTHUE; TIPOU3BOUTEILHOCTD, BpeMs, paboTa; IIeHa, KOJIMYECTBO, CTOUMOCTb.

3anauyu Ha Bce apuMeTnyecKne 1eHCTBUSA

Pemenne TEKCTOBBIX 3amad apuMETHUIECKHM criocoboMm. Mcrmonb30BaHMEe TaOJHII, CXEM,
YepTexkel, APYTUX CPeACTB MPEACTABICHUS JAHHBIX MIPH PEIICHUN 3aJauH.

3agaum HA ABUKEeHUE, Pa0OTy M MOKYNKH

Pemienrie HeCTOKHBIX 3a/1a4 HA JIBI)KEHUE B MPOTHUBOMOJIOKHBIX HAMPABICHUSAX, B OJJHOM
HaIpaBJIEeHUH, IBI)KEHUE 110 PEKe M0 TEUCHUIO U NMPOTUB TeueHus. Perienne 3a1a4 Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu pelieHny 3aaau.

3agaum HA YaCTH, 10U, TPOLEHTHI

Pemenne 3amau Ha HaxXOXKICHHE YacTH 4YMCJIA W 4YMCa MO ero yactu. PemieHue 3amad Ha
MPOIICHTHI U 0. [IpruMeHeHne mponopIuil Mpy PeIIeHUH 3a1a4.

Jlornueckue 3agauu

Pemenne HecnOXHBIX JTOTMUECKUX 3a4ad. Peulenue n1o02uieckux 3a0ay ¢ nomMoubio 2pagos,
mabauy.

OcHOBHBIE METO/IbI PellIeHUsI TEKCTOBBIX 3a/1a4: apuPMETHICCKU, TTepedOp BapHAHTOB.

HATJIAJHASA TEOMETPUSA

®durypsl B OKpyxatomeM MmMupe. Harmsgubeie mpenctaBieHus O (GuUrypax Ha IIOCKOCTH:
npsiMasi, OTPe30K, JIy4, Yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. UeThIpexXyroibHUK,
MPSIMOYTOJIHUK, KBaJapaT. TpeyroiabHUK, 6u0bl mpey20nbHuKos. lIpasunbHble MHO20Y20bHUKU.
N300pakeHre OCHOBHBIX T€OMETPUYECKUX (UTYp. B3aumuoe pacnonodiceHue 08yX NpsMulX, 08YX
OKpYJIcHOCIeEl, NPAMOU U OKpyJcHocmu. JnmuHa oTpeska, ToMaHo. Dopmyna OnuHbl OKPYHCHOCMU
u naowaou Kpyea. Enuuaunel u3mepenus 1auHbl. [loctpoeHne oTpeska 3a1aHHO# AMHBL. Buasl yr-
noB. ['pagycHast mepa yria. Mi3sMepeHnne u mocTpoeHHe yIiIOB ¢ TOMOIIBIO TPAHCIIOPTHPA.

[Tepumerp mMHOroyroipHuUKA. [loHATHE MomaAn GUTYpHI; €AUHUIBI H3MEPEHUS TIIOMIAIH.
[Tnomane npsiMmoyrofibHUKA, KBaaparta. [Ipubmmkennoe u3mepeHue miomaad Guryp Ha KJIeT4yaTou
oymare. Pasrogenuxue gucypul.

Harnsigasie npencraBieHust 0 IPOCTPAHCTBEHHBIX (Urypax: Ky0, mapanienenurne], mpu3ma,
nupamua, map, cepa, Konyc, mumHap. M3o0pakeHue npocTpaHCTBEHHBIX GuUryp. Ipumepot ce-
uenuti. Mnozoepannuku. Ilpasunonvie mrocoepannuxu. IIpumepsl pa3BepTOK MHOIOTPAHHUKOB, 1IH-
TUH/pA U KOHYCA.

[Tonsitue o6bema; enuHUIBI 00beMa. OOBEM MPSIMOYTOJILHOTO MapajuieNenumnenaa, Kyoa.



[Tonsitue o paBencrse duryp. LlenTpanbHas, oceBas U 3epkanrvras cummeTpun. 3o0paxke-
HUE CUMMETPUYHBIX QUTYP.
Pemenue nmpakTu4eckux 3ajad ¢ IpUMEHEHUEM MPOCTEHIIUX CBONCTB GUTyp.

HUCTOPUSA MATEMATHUKHN

Tosenenue yughp, 6yke, uepociugos 6 npoyecce cuema u pacnpeoeienusi NpoOOyKmoe Hd
Jlpeenem bnuscnem Bocmoke. Céase ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunou cucmemsl cuucienus. Ilosgnenue decamuynou 3anucu 4u-
cer.

Poowcoenue u pazsumue apupmemurxu namypanvhvix uucen. HOK, HOJ/[, npocmoie uucaa.
Pewemo Spamocghena.

Tlosenenue nynsa u ompuyamenvHvlx yucenl ¢ mamemamuxe opesHocmu. Ponv /[uogpanma.

Moueny (-1)(-1)=+12

Ilpobu 6 Basunone, Ecunme, Pume. Omxpvimue decsimuunvlx Opobeil. Cmapurhble cucmemsi mep.
Hecsimuunvie Opobu u mempuueckas cucmema mep.

Paszoen. 3. Tematndeckoe IaHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YACOB OTBOJIMMBIX Ha OCBOEHUE
KaXIOU TEMEI

S kaace
Tema pazaena KosnuecTBo yacoB
[ToBTOpEHUE 4
Jluaun 8
HatypanbHble uncna 13
JleiicTBUsI ¢ HATYpaJIbHBIMU YHCIAMHU 22
Hcnonb30BaHue CBOWCTB IEUCTBUM IIPHU BBIYUCICHUAX 12
YTl 1 MHOTOYTOJIBHUKH 9
JemumocTh uncen 15
Tpeyro’apbHUKH U YE€THIPEXYTOIHHUKH 10
OOBIKHOBEHHBIC POOH. 18
JleicTBus ¢ ApoOsIMU 34
MHororpaHHuKu 10
TabGauire! U AUarpaMMel 8
HtoroBoe moBTOpEeHME 12
6 xiacc
Tema pasnena KosmuecTBo yacoB

[ToBTOpeHHUE S

Jpobu 1 mpoueHTHI 24

[TpsiMble Ha MJIOCKOCTH U B POCTPAHCTBE 6

JlecsiTnunbie 1podu 11

JIeHCTBUS ¢ AECATUUYHBIMU APOOSIMHU 40

OKpYXHOCTb 10

OTHOLIEHNS U IPOLIEHTHI 18




Cummerpus 10
BripaxkeHusi, hopMyJibl, ypaBHEHUS 18
I{enwie yncna 16
MmuoxecTtBa. KomOuHaTopuka 10
PanumonansHbIe yncia 20
MHOTOYTOJIbHIUKH ¥ MHOTOTPAaHHHUKH 10
HrtoroBoe moBTOpeHHE 12
Hroro 210

1.1. /In4HOCTHBIE IVIAHMPYeMble Pe3yJabTAThl

Auredpa
Kputepun JInuyHOCTHBIE Pe3yJIbTATHI IIpenmeTHbIe pe3yJibTAThI
copmMupoBaH-
HOCTH
Camoonpenene- | 1.1.Ciopmuposannocme  poc- DopMUpOBaHUE MPEACTABICHUN O MaTEMaTH-

HHUe (JIMYHOCT-
Hoe, npodeccu-
OHAJIbHOE, KH3-
HEeHHOe)

CULICKOU  2PadiCOAHCKOU  UOEH-
MUYHOCTU: nampuomusma,
yeaxcenusi k Omeyecmay, npo-
WIOMY U HACMOAWEMy MHO20-
HayuoHaibHo2o Hapooa Poccuu

KE KaK 0 METOJI€ ITO3HAHUS IEUCTBUTEIIBHO-
CTH, ITO3BOJISIFOIIIEM ONKMCHIBATh U U3y4aTh
[pEaJIbHBIE ITPOLIECCHI U SIBJICHHUS:

OCO3HAHUE POJIU MAaTEMAaTUKU B pa3BU-
tun Poccnn n mupa;

BO3MO>KHOCTb IIPUBECTU IIPUMEPHI U3
OTEYECTBEHHOW ¥ BCEMUPHOW NCTOPUM MaTe-
MaTUYECKUX OTKPBITHH U UX aBTOPOB

1.5. Cgopmuposannocms om-
6eMCMBEHHO20 OMHOWEHUS K
OCO3HAHHOMY  6b100pY U NO-
cmpoenuro  oanvHetuen UHOU-
8UOYAIbHOU mpaekmopuu 0opa-
3068aHUsL HaA base OpuUeHMUpoOBKU
6 mupe npogheccuti u npogpeccu-
OHANbHBIX ~ Npeonoymenull, ¢
YUEMOM YCMOUUUBLIX NO3HABA-
MenbHLIX UHMepeco8 Unompeo-
HOcmell pecuona, a makdice Ha
OCHOBe (POpMUPOBAHUSA YBAICU-
MenbHO20 OMHOUIeHUsL K MmpYyoy,
paszeumus onvlma y4acmus 6
COYUANLHO 3HAYUMOM MPYOe

Pa3zBuTHEe  ANTOPUTMHUYECKOTO  MBILIJIECHUS,
HE0OXOIUMOTO I MPOGECCUOHATBHOU Jesi-
TETHHOCTH B COBPEMEHHOM OOIIECTBE; pa3BU-
THE YMEHHI COCTaBUTH M 3alHcaTh aJTOPUTM
IUIsT KOHKPETHOTO MCTIONHUTENS; HOpMUPOBa-
HUE 3HAHUN 00 aNTOPUTMUYECKUX KOHCTPYK-
[USAX, JOTUYECKUX 3HAYEHUSAX U ONEpalMsX;
BHAKOMCTBO C OJIHUM W3 SI3BIKOB MPOTPAMMHU-
POBaHUSI M OCHOBHBIMH QJITOPUTMHUUYECKUMHU
CTPYKTypaMH — JIMHEMHOM, YCIOBHOM W LHK-
IMAYECKON

OBrnaneHne MpoCTeHIMMU crocobaMu Tpe-
CTaBJICHUS W aHAIW3a CTATHCTHYECKUX JaH-
HBIX; (JOPMUPOBAHUE MPEICTABICHUA O CTaTU-
CTUYECKUX 3aKOHOMEPHOCTAX B peaTbHOM
MHpE U O Pa3IMYHBIX CIOCO0aX MX U3YYCHUS,
0 TIPOCTEHITUX BEPOSTHOCTHBIX MOJIETIAX;
pa3BUTHE yMEHHI W3BJIEKaTh HHGOPMAIIHUIO,
MpeACTaBICHHYI0 B TaOnWIax, Ha JUarpam-
Max, TpaduKax, OMUCHIBATh M aHAITU3UPOBATH
MAaCCHUBBI YUCIIOBBIX JJAHHBIX C TIOMOIIIBIO TI0]T-
XOISAIIUX CTAaTUCTHUYECKUX XapaKTEPUCTHK,
MCIIONb30BATh [MOHUMAHHUE BEPOSTHOCTHBIX
CBOMCTB OKPY’KaIOIIMX SBJICHUU IIPU IPUHSA-
TUM PEIICHUI

1.6. Cdhopmuposarnnocmo ye-
JIOCMHO20 MUPOBO33PEHUS, CO-




Kpurepun
chopmupoBan-
HOCTH

JInuyHOCTHBIE pe3yJIbTaThl

IIpenmeTHble pe3yJbTaThl

0mMEemcmayIuie2o co8pemeHt-
HOMY YDOBHIO pa36UmMus HAYKU U
00uecmeeHHOU NPAKMUKU,
VUumvlearowe2o coyuaibhoe,
KVIbMYpHOe, A3bIK080e, 0YX08-
HOe MH02000pasue co8pemMeHHO-
20 Mupa

CwMmbIci1000pa3o-
BaHHe

2.1.Chopmuposannocms om-
8EMCMBEHHO20 OMHOWEHUS] K
VUeHUIo, 20MmosHOCMU U CNOCOO-
HOCMU 00yUauWuxcs K camo-
DPA3BUmMuUIO U Camooopazo8anuo
Ha 0CHOBe MOmusayuu K ooyue-
HUIO U NO3HAHUIO

PazButue ymeHuii paboraTh ¢ yueOHBIM MaTe-
MaTHYEeCKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIC-
KaTh HEOOXOUMYI0 HH(POPMAIIHIO), TOUYHO U
[PaMOTHO BbIpa)aTh CBOU MBICTH C IPUMEHE-
HUEM MaTeMaTUYECKOW TEPMUHOJIOTHH U CUM-
BOJIUKH, TPOBOAUTH KiIacCU(UKALIUU, JTOTHYe-
ckre 000CHOBaHHUS, JOKa3aTeIbCTBA MaTeMa-
TUYECKUX yTBEPKIACHUI.

OBjaieHne CUMBOJIBHBIM SI3bIKOM aJreophl,
MpUEeMaMU BBITIOJTHEHHS TOXK/IECTBEHHBIX Ipe-
00pa3oBaHMil BbIpa)KEHUH, PELIEHUS] ypaBHE-
HUM, CHCTEM YpaBHEHHI, HEPABEHCTB U CH-
CTEM HEPaBEHCTB; YMEHUS MOJIEIUPOBATh
pealibHble CUTYallMH Ha SI3bIKE aNreOphl, uc-
CJIeI0BaTh MOCTPOSHHBIE MOJIENH C UCTIOIIB30-
BaHUEM arrapaTa anreOpbl, HHTEPIPETUPO-
BaTh MOJIyYE€HHBIN pe3yybTar.

DopmupoBaHue yMeHU hopManu3au u
CTPYKTYypUpOBaHUS WH()OPMAITUU, YMEHUS
BBIOHpATh CIIOCOO MPECTaBICHUS JAHHBIX B
COOTBETCTBUH C IIOCTABJIEHHON 3a1a4yell - Ta0-
ITHIIBI, CXEMBI, TpadUKH, JUarpaMMmBbl, C UC-
MOJIb30BAHUEM COOTBETCTBYIOIIMX IIPOrpaMM-
HBIX CPEICTB 00paOOTKH TaHHBIX.

OByaseHne cucTeMoi (PyHKIIMOHAIbHBIX 110~
HSATUH, pa3BUTHE YMEHHSI UCIIOJIb30BATh
(byHKIIMOHATBHO-TpauecKue npeacTaBie-
HUS [T PEIICHUs Pa3INYHbIX MaTeMaTH4e-
CKHX 3aJa4, /115l ONMCaHUs U aHaJn3a peab-

HBIX 3aBUCHMOCTEN

1.2. MeTanpeaMeTHblIe IVIAHMPYEMbIe pe3y/IbTaThl

YHuBepcaib-
HbIe y4eOHbIe
AeHCTBHSA

MeTanpeameTHblie pe3yabTaThl

TunoBble 32124
npumenenus YY /|

PeryJisiTHBHBIC YHHBepCaAJbHbIC YUeOHbIe 1eiicTBUS

P1 YMmenue ca-

MOCTOSTENbHO | Oyayire oOpa3oBaTelIbHbBIC PE3yIbTaThI HIeHHE  y4eOHBIX
onpenensate 1e- | P12 WnentudumupoBats coOCTBeHHBIE TPOOIEMBI | | 33134
T o0ydYeHusi, | OnpeAesiTh INIaBHYIO MPodiieMy YuebHOE  CcOTpyA-

P11 AHanmu3upoBaTh CYHIECTBYIOIIME M IJIAHHUPOBATH

IToctanoBka u pe-




YHusepcaib-
HbIe y4eOHble

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

NeHCcTBUA
cTtaBuTh U ¢op- | P13BeiaBurars Bepcun pemeHus mpooaemMbl, GOpPMYJIU- | HUYECTBO
MYJIIPOBAThH pOBaTh TUNOTE3bI, NPEABOCXUIIATh KOHEUHBIH pe3yinb- | Texnomorus ¢op-

UL ce0sl HOBBIE
3amaun B ydeOe
M II03HaBaTelb-
HOHN OeATeIbHO-
CTH, pa3BHUBaTh
MOTHBBl U HH-
Tepechl  CBOECH
IIO3HABATEIb-

HOHN JeITEeIbHO-
ctu (1enemnona-

TaT
P14 CraBuUTh 1I€NIb JIE€ATENBHOCTU Ha OCHOBE OIpEe-
JICHHOH MpOo0JIeMBI U CYIECTBYIOLIMX BO3MOXKHOCTEN
P15 ®opmynupoBaTh yueOHbIE 3a7aydl Kak IIard J0-
CTHIKEHUS ITOCTABICHHON LIEJIH JEATEIIBHOCTH

P16 OOOCHOBBIBATH 1€JIEBbIE OPUEHTHPHI M HPUOPHUTE-
Thl CCBUIKAaMH Ha LIEHHOCTH, YKa3bIBasi U 0OOCHOBBIBas
JIOTUYECKYIO ITOCIIEA0BATEIbHOCTD IIaroB

Mupyromiero (6e3-
OTMETOYHOTO)
OLICHUBaHUA
DKoJoro-
oOpasoBarenbHas
JIeATEIbHOCTD
Meto1 IpoeKToB
VYuebHo-
HCCIIEN0BATENbCKAs
JIEATEIHbHOCTD

raHue) Kertic-meTon

P, Ywmenue ca- | P,1 Onpenensite HeoOXoAuMBbIe neicTBUe(s1) B cooTBeT- | [locTaHOBKAa U pe-
MOCTOSITEIBHO | CTBUU € y4eOHOI M TTO3HABaTENbHOM 3ajjauell U COCTaB- | IIeHHe  Y4eOHBIX
IJIAHUPOBATh JIATH aJTOPUTM UX BBIIOJTHEHUS 3a/1a4

nyTd JaocTxke- | P22 OOOCHOBBIBATh U OCYIIECTBIATH BbIOOP HambOomee | OpraHuzanus

HUS 1IedeH, B
TOM 4YHCJIE allb-
TEepPHATHBHBIE,
OCO3HaHHO BbI-
Oupatp Haubo-
nee 3¢ ¢exTus-
HblE  CIIOCOOBI
peuieHust y4eo-
HBIX M TI03HaBa-
TeNbHBIX 33734
(nmanupoBa-
HUE)

3G GEKTUBHBIX CITOCOOOB pEIICHUsT y4eOHBIX M IO3Ha-
BaTeJIbHBIX 3a/1a4

P>3 OmpenensiTb/HaxOAUTh, B TOM YHCJE U3 IMPEIo-
KEHHBIX BapUaHTOB, YCJIOBHUS JJIS BBIIOJHEHUs yueO-
HOU U IIO3HAaBAaTEILHOU 3a1a9u

P4 BpicTpanBaTh KU3HEHHbIE IUIaHBI Ha KPaTKOCPOY-
HOe Oynyiiee (3asBIATH II€JIEBbIe OPUEHTUPHI, CTABUTH
aJleKBaTHbIE UM 3a/laud W TpeajaraTh JEHCTBHS, yKa-
3pIBasi ¥ OOOCHOBBIBAs JIOTMYECKYIO IOCIIEIOBATEIb-
HOCTb I1aTOB)

P> 5 Boibupath U3 MpenioKEeHHBIX BApUAHTOB U CaMo-
CTOSITENIBHO HUCKaTh CPEICTBA/pecypchl Ui pelIeHus
3aa4n/ TOCTHIKEHUS 1IeJIN

P26 CocTaBisTh MJIaH pelIeHus MpoOsIeMbl (BBIIOIHE-
HUS TIPOEKTA, MPOBEJICHUS UCCIICTOBAHMNS)

P;7 OmpenensTb NOTEHLHUANbHbIE 3aTPyJIHEHHUS TPU
pelieHny y4eOHOI M Mo3HaBaTEeNbHON 3a/1aud U Haxo-
JMTh CPEACTBA JJIS UX YCTPAaHEHUS

P>3 OnuceiBaTh CBOM OMBIT, OPOPMIISISL €r0o ISl Tepe-
Jaudl JIPyTMM JIIOJIIM B BHJE TEXHOJIOTHUHM PELICHUS
MPAKTUYECKHX 3a/1a4 ONPEACTICHHOTO Kilacca

P9 [TnanupoBaTh U KOPPEKTHPOBATH CBOIO WHAMBUIY-
ATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO

y4e0HOro COTpya-
HUYECTBA

Meroa npoexToB
Yy4eOHo-
UCCIIeIOBaTENIbCKas
JESATENIBHOCTD
Keic-meron

P3; YmMmenue co-
OTHOCHUTL CBOH
JeficTBUS C
TJIAaHUPYEMBIMU
pe3yibTaTamu,

OCYIIIECTBIISATh

KOHTPOJIb CBOEH
JIESITETLHOCTA B
rnpouecce  Jo-

P31 Onpenenars COBMECTHO € IEJAaroroM U CBEPCTHH-
KaMHM KPUTEpPUM IUIAHUPYEMBIX pe3yJbTaTOB U KpHUTe-
PHH OLICHKH CBOEH yueOHOM JesaTenbHOCTH

P3> Cuctematu3npoBaTh (B TOM 4YHCI€ BBIOMpPATH MPH-
OpPUTETHBIE) KPUTEPUM IUIAHUPYEMBIX PpE3yJIbTaToB M
OLICHKH CBOEH ACATEIbHOCTU

P33 OT1Ouparh MHCTPYMEHTHI AJISi OLEHHBAHUS CBOEH
JESATEIIBHOCTH, OCYILIECTBIIATh CAaMOKOHTPOJIb CBOEH
JESTEIbHOCTH B paMKax IPENJOKEHHBIX YCIOBHH U

ITocranoBka u pe-

IeHHEe  y4eOHbIX
3a/1a4

[TostamHoe  dop-
MHUPOBaHUE yM-
CTBEHHEIX nen-
CTBUU
Opranuzanus

y4e0HOT0 COTPY/I-




YHusepcaib-
HbIe y4eOHble
AefcTBUSA

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

CTHDKEHMSI  pe-
3yJibTarta, omnpe-
JIENATh  CIIOCO-
OBl IENCTBUI B
paMKax  mpen-
JIOJKEHHBIX
YCIOBUM U Tpe-
OoBaHMii, KOp-
PEKTHUPOBATH
CBOU JCHUCTBHUSI
B COOTBETCTBUH
C U3MCHSIONICH-
ci  CcUTyauueu

TpeboBaHUH

P3401€HMBaTh CBOIO JESTEIBHOCTb, apryMEHTUPYS
IIPUYMHBI JOCTHKEHUS WIN OTCYTCTBHUS IUIAHUPYEMOTO
pesyJibrara

P35 HaxonuTe nocTaToYHbIE CPEACTBA IS BBITOTHEHUS
yueOHBIX JACUCTBUI B M3MEHSIOLICHCS CUTYaAllMH W/WIIH
IIPY OTCYTCTBUU IUIAHUPYEMOTO pe3ysbTaTa

P36 Paboras o cBoemMy IU1aHy, BHOCUTh KOPPEKTUBBI B
TEKYLIYIO IeATENbHOCTh HA OCHOBE aHAJIN3a U3MECHEHUN
CUTyalluu JUIs MOJIYYEHMsI 3allJIaHUPOBAHHBIX XapakTe-
PHUCTUK IPOAYKTa/pe3yibTaTa

P37 YcraHaBiauBaTh CBSI3b MEXAY IOJYyYEHHBIMU Xa-
pPaKTEPUCTUKAMH IPOAYKTA M XapaKTEPUCTHKAMH IIPO-

HUYECTBA
Texuonorust  Qop-
Mupyromiero (6e3-
OTMETOYHOTO)
OIICHUBaHUS
Y4eOHo-
MMO3HaBaTEIIbHBIC
(yueOHo-
MpaKTUYECKHE) 3a-
a4l Ha CaMopery-
JAIAI0 U CaMoop-
TaHU3aIUI0
MeToj MpoeKToB

(KOHTPOJIB U | Ilecca JIEATSIBHOCTH ¥ 10 3aBEPIICHUH JEATCIBHOCTH | Y4eOHO-
KOPPEKIIHS) npeagaraTb U3MEHEHHE XapaKTEpUCTUK Mpollecca IS | MCCIeN0BATEeNbCKas
MOJTYYEHUS YIYUIICHHBIX XapaKTePUCTUK MPOYKTa JeSATETbHOCTh
P3g CBepsATh CBOU JIEHCTBUS C ILIENBIO M, IPU HEOOXO-
JIUMOCTH, HCTIPABJISATh OITUOKH CAMOCTOSITEIIbHO
Py Ymenue | Ps1 OnpenensiTe KpUTEpUH MPaBUILHOCTU (KOPPEKTHO- | OpraHu3zanus

OLICHUBATh IIpa-
BUJIBHOCTb BBHI-

CTH) BBIIIOJTHEHUS y4eOHOI 3a1aun
P42 AnanuzupoBaTh U 00OCHOBBIBATH IPUMEHEHUE CO-

y4eOHOTr0 COTpY/-
HUYECTBA

TTOJTHEHUS OTBETCTBYIOIIETO HMHCTPYMEHTApus JUIs BBIONHEHHs | TexHomorust  Qop-
yueOHOW 3ana- | yueOHOH 3a7aun mupytoiero (6e3-
yu, coOcTBeH- | P43 CBOOOJHO TMOJIH30BATHCA BBHIPAOOTAHHBIMU KPUTE- | OTMETOYHOTO)
HbI€ BO3MOXHO- | pUSIMHM OLIEHKH M CaMOOIIEHKH, UCXO/S U3 LU U UMe- | OLlEHUBAHUS
CTH €€ PEUICHHs | IOUIUXCS CPECTB, pa3inyasi pe3ysibTaT U CocoObl ei- | Y4yeOHo-
(orenka) CTBHI M03HaBaTEJIbHbIE
P4 OnenuBaTh NPOAYKT CBOEH AESITENBHOCTU MO 3a- | (yueOHO-
JAHHBIM /WM CaMOCTOSITEIbHO ONPEENCHHBIM KpHU- | IPaKTHUECKUE) 3a-
TEPUSM B COOTBETCTBHH C IIEITBIO JICATEIBHOCTH Jlaud Ha camopery-
P45 OGOCHOBBIBATh JOCTHXUMOCTH I1I€JM BBIOPAHHBIM | JIALMIO U CaMOOp-
CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHX pe- | TAaHH3aIlHUIo
CYPCOB M JJOCTYITHBIX BHEITHUX PECYpPCOB Metoa mpoeKToB
Pss ®OuxkcupoBaTh M aHAIU3UPOBATh JAMHAMUKY c00- | YueOHO-
CTBEHHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB UCCIIeI0BaTEIbCKas
JeSITeITbHOCTD
Ps  Bnanenue | Ps1 HaGmonate u aHanmu3upoBaTh coOcTBeHHYIO yueO- | [loctaHoBka u pe-
OCHOBAMH  Ca- | HYIO W MTO3HABATENBHYIO JESITEIBHOCTh U JCITEIBHOCTD | IEHHE  yYeOHBIX
MOKOHTPOJIA, Apyrux o0yyaronMxcst B MPOLECcce B3aUMOIIPOBEPKU 3a1a4
CaMOOIICHKH, P5,COOTHOCHTH peabHbIC U TUTAHUPYEeMbIe pe3ynbTathl | Opranu3anus
IOPUHATUS  pe- | UHAUBHUYaJbHOH 00pa30BaTENbHOM JEATENbHOCTH M | y4eOHOrO COTpYI-
IIEHUH W OCYy- | IeNaTh BHIBOJIBI HUYECTBA
IIECTBIICHUS Ps 3 [Tpunumarts penieHue B yueOHoOM cuTyaluu U HecTH | TexHomnorus — ¢op-
OCO3HAaHHOTO 32 HETO OTBETCTBEHHOCTH mupytomero (06e3-

BbIOOpa B yueo-
HOW M MO3HaBa-
TenbHOU  (T10-
3HaBaTeIbHas

pedekcusi, ca-

Ps4 CaMOCTOSITEIBHO OIpPEACNsATh MHPUUYMHBI CBOETO
ycrexa Wid Heycrexa U HaXOAUTh CIIOCOOBI BhIXOA U3
CUTyaIlMu HEeycIexa

Pss PeTpoClieKTUBHO ONpEAenaTh, KaKue AECUCTBUSA IO
penieHni0 yuyeOHOM 3a/1a4y WJIM MapaMeTphl 3TUX JeH-

OTMETOYHOTO)
OIICHUBAHHMS
DKOJIOr0-
oOpasoBarenbHas
JeSITeIbHOCTh




YHusepcaib-
HbIe y4eOHble

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

NeHCcTBUA
MOPETYJISITHS ) CTBUH TPHUBEIN K TOJYYCHHUIO MMEIONIETOCs MPOayKTa | YueOHo-
yLIGGHOf/'I ACATCIIBHOCTHU II03HABATCJIILHEIC
Pss JleMOHCTpHUpOBATh MPUEMBI PETyJsaiuu ncuxodpu- | (yaeoHo-

3MOJIOTUYECKUX/ SMOLMOHAIBHBIX COCTOSHUHN Ui J10-
cTikeHus 3¢ dexra ycrnokoeHus (yCTpaHEHUS SMOLIUO-
HAJIBHOW HaNpsHKEHHOCTH), 3(dekra BocCTaHOBICHUS
(ocnmabyieHust IPOSIBIICHUH yTOMIIeHHUs ), A deKrra akTH-
BHU3aIMK (TOBBIMICHUST TCUXO(DU3MOIOTHIECKON peak-
TUBHOCTH)

IIPAKTUYECKHE) 3a-
nayn Ha (popmupo-
BaHHE pedIeKcuu
Meto npoeKkToB
VYuebHo-
UCCIIeIOBATENbCKAs
JESITSIIbHOCTh

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1Is Ymenue
OTIpeCTAT MO-
HATHS, CO3/1a-
Barb 00001e-
HUS, YyCTaHaB-
JTUBaTh  aHaJo-
rud, Kiaccugu-
MpOBaTh, ca-
MOCTOSITEITHHO
BBIOMpATh  OC-
HOBaHUS U KpHU-
Tepuu TUTS
Kiaccuduka-
MU, YyCTaHaB-
JTUBATh pH-
YUHHO-
CJICJICTBEHHBIC
CBSI3H, CTPOUTH
JIOTUYECKOe
paccyxaeHue,
yMO3aKJTIo4e-
HUE (nHIYK-
TUBHOE, JICIyK-
TUBHOE, 110 aHa-
JIOTUH) U JIeNaTh
BBIBOJIBI  (JIOTH-
yeckue YY/I)

Ils 1 TlonOupaTth clOBa, COMOMYMHEHHBIC KIFOUEBOMY
CIIOBY, OIPEEIIAIONINE €r0 IPU3HAKU 1 CBOHCTBA

Ils> BricTpauBarh JIOTHUECKYIO IEMOYKY, COCTOSIIYIO
U3 KJIIOUEBOTO CIIOBA M COMOTYMHEHHBIX MY CIIOB

Il 3 Beigensats oOumii mpu3Hak JABYX WM HECKOJIBKUX
MIPEIMETOB WJIU SIBJICHHUM U OOBSCHATH UX CXOACTBO
Ils 4 O0beMHATh TPEAMETHl U SBIICHUSI B TPYIIIBI 110
oTpe/ieNIeHHbIM MPU3HAKaM, CPAaBHUBATh, KJIaCCUDUIIU-
poBaTh ¥ 0000mIaTh (HaKTHI U SIBICHUS

Il s Boinenars siBneHue U3 o0IIero psaa Ipyrux siBje-
HUH

Ils¢ Omnpenensats 0OCTOSTENHCTBA, KOTOPBIE MpeIe-
CTBOBAJIM BO3HHUKHOBEHHUIO CBSI3U MEXIY SBICHUSMH,
U3 OTUX OOCTOSITENBCTB BBIACNIATH OMPEACISIONIne,
CIIOCOOHBIE OBITh MPUYUHON JAHHOTO SIBJICHUS, BBISIB-
JIATh PUYUHBI U CIEICTBUS SIBICHUN

Ils7 CtpouTh paccykaeHHE OT OOIIMX 3aKOHOMEPHO-
CTEH K YaCTHBIM SIBIEHUSM M OT YACTHBIX SBJICHHUH K
00IIIMM 3aKOHOMEPHOCTSM

Ilsg CTpouTh paccyXI€HHE Ha OCHOBE CpaBHEHUS
MIPEAMETOB U SIBJICHUH, BBIJEISS P 3TOM OOIIHE TIPH-
3HaKU

Ils9 N3narath moiydeHHy HH(OPMALNIO, HHTEpIIpe-
TUPYS €€ B KOHTEKCTE peniaeMoi 3a1aun

Ils 10 CamocTosTenbHO YKa3biBaTh Ha HWH(OpMAITHIO,
HYK/IAIOIIYIOCSl B IPOBEpKE, Mpeajararb U MPUMEHATh
Croco0 MPOBEPKH JTOCTOBEPHOCTH MHPOPMAITUH

Ils 11Bepbanu3oBath  AIMOIMOHAILHOE  BIIEYATIICHUE,
OKa3aHHOE Ha HETO HCTOYHUKOM

11512 OOBSCHATH SIBJICHUS, TPOLIECCHI, CBSI3U U OTHOIIIE-
HUS, BBISIBIISIEMBIE B XOJI€ MMO3HABATEIHLHON M MCCIIENIO-
BaTEIbCKOW JESATENbHOCTU (MPUBOAUTH OOBSICHEHHE C
M3MEHEHHEM (OpPMBI MPECTABICHUS; OOBICHATD, A€Ta-
TU3Upys Wik 00001ast; O0BsICHATh C 3aJaHHOW TOYKHU
3peHHS)

II513 BISIBISATE M Ha3bIBaTh NPUYUHBI COOBITHS, SIBIIE-
HUS, B TOM YHCIIe BO3MOXKHbIE / HanOoiee BEepOsITHbIC
MIPUYUHBI, BO3MOKHBIE TOCJEJACTBUS 33JJaHHON NPUYH-

VYueOHble 3amaHus,
o0ecrneunBaroIye
dbopmupoBaHue
JIOTUYECKUX  yHH-
BEPCAJIBHBIX Yy4e0-
HBIX JEeUCTBUHI
Crpareruu cmbic-
JIOBOT'O YTCHHMS
Huckyccus

Merton menTanb-
HBIX KapT
DKoJ0T0-
oOpazoBarenbHas
JIeATeIIbHOCTh
Meto1 IpoeKTOB
YuebHo-
HCCIIeTIOBATEIIbCKAS
JIeATeIIbHOCTh
JlebGaTb1
Keiic-meton




YHusepcaib-
HbIe y4eOHble
AefcTBUSA

MetanpeameTHbie pe3yJbTaThl

Tunosble 3aga4n
npuMeHenust YYJ[

HbI, CaMOCTOSTEIBHO
CJICICTBEHHBIN aHAJIN3
Ils.14 [lenaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAIN3a
pa3HBIX TOYEK 3pEHUs, MOATBEPKIATH BBIBOJ c00-
CTBEHHOM apryMeHTaIlMeld WM CaMOCTOATENIBHO MOJy-
YCHHbBIMU JaHHBIMHA

OCYIICCTBIIAA MMPpUYIUHHO-

II7 Ymenue co-
3/1aBarh, TpHU-
MEHSTh M TIpe-
00pa3oBBIBATH
3HaKH ¥ CHMBO-
JBI, MOJCIH |
CXEMBI ISl pe-
mieHust  y4eo-
HBIX W TO3HaBa-
TEIBHBIX 3a7a4
(3HaKOBO-
CUMBOJIMYCCKUE
/  MonenupoBa-
HUE)

IT7 1 OGo3HaYaTh CHMBOJIOM W 3HAKOM IPEIMET /WU
SIBIICHUE

IT7 ; OnpenensTh JIOTHYECKUE CBSI3U MEXIY MpeIMeTa-
MU H/WIW SIBJICHUSMHA, 0003HAYATh JAHHBIC JIOTHYCCKUE
CBSI3U C ITOMOIIIBIO 3HAKOB B CXEME

II73 Co3paBaTh aOCTpaKTHBIM WM peayibHBIA 00pa3
peaMeTa U/1iu SIBICHUS

IT7 4 CTpouTh MOJEIIB/CXEeMY Ha OCHOBE yCIIOBUH 3aja-
YU U/WJIM CTI0Cc00a ee pereHus

II7 5 Co3naBath BepOanbHBIC, BEIICCTBCHHBIE  HH(OP-
MAaIMOHHBIC MOJICJIN C BBIJCICHHEM CYIIECTBCHHBIX Xa-
PaKTEepPUCTUK OOBEKTa JJIsi ONpPEICIICHUs CIocoba pe-
IICHUS 33/1a4i B COOTBETCTBUU C CUTYyaIlHeH

Il76 TlpeoOpa3oBBIBaTh MOJCIH C IEJIBIO BBISIBICHUS
OOIIMX 3aKOHOB, OMPEACISIFOIINX JaHHYIO MPEIMETHYIO
o0JacTh

II7 7 TlepeBOIUTH CIOXKHYIO MO COCTaBy (MHOTOACIIEKT-
HY10) uHGOpMAIHNIO U3 TpadhuuecKoro win GopmMainzo-
BaHHOTO (CUMBOJILHOTO) MPE/ICTABICHHS B TEKCTOBOE, U
Ha000pOoT

II7 g CTpouTh cCXeMy, allTOPUTM JACUCTBUS, UCIIPABIATH
WM BOCCTAHABIMBATh HEWU3BECTHBIM paHee alrOpUTM
Ha OCHOBE MMEIOIIETocs 3HaHUs 00 00BeKTe, K KOTOPO-
My PUMEHSIETCS AITOPUTM

II79 CTpouTh JA0Ka3aTeNbCTBO: MPSAMOE, KOCBEHHOE, OT
MIPOTUBHOTO

II710 AnamusupoBaTh/pedriekcupoBaTh OMBIT paspa-
OOTKM W peanu3anuu y4eOHOro POeKTa, UCCIICIOBAHUS
(TeopeTnyecKoro, SMIUPUIECKOr0) Ha OCHOBE MPEIO-
KEHHON TpPOOJIEMHOW CHUTYyalluH, MOCTaBJICHHON IIeNN
W/MIM  3aJaHHBIX ~ KPUTEPHEB  OLEHKH  MPOIYK-
Ta/pe3ysprara

IloctanoBka u pe-
HIeHuEe  y4eOHBIX
3a1a4y, BKJIIOYAlO-
mas MOJeJIHUpOoBa-
HUE

[Tosrannoe  ¢op-
MUPOBaHUE yM-
CTBEHHBIX nen-
CTBUM

Meton  MeHTaNb-
HBIX KapT
Keiic-meron

MeToj MpoeKToB
VYuebHo-
HCCIIeIoBaTeIbCKas
JIeITeIbHOCTD

IlIs CwmbiciioBoe
qTCHUC

Ilg1Haxoaute B Tekcte TpeOyemyro uH(popmanuoo (B
COOTBETCTBHUH C LIEISIMHU CBOEH AESITETbHOCTH);

Ils> OpueHTHpPOBaThCS B COACPNKAHUM TEKCTa, MOHU-
MaTh IEJIOCTHBIM CMBICI TEKCTa, CTPYKTYpPHUpPOBATH
TEKCT;

Ilg3 YcraHaBnMBaTh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE
COOBITHIA, SIBICHUM, MTPOIIECCOB;

I1g 4 Pe3toMupoBaTh ri1aBHYIO UJICKO TEKCTA;

Il s TlpeoOpa3oBbIBaTh TEKCT, «IEPEBOIS» €ro B APY-
I'YI0O MOJIQIbHOCTb, HHTEPIPETHUPOBATh TEKCT (XYI0XkKe-
CTBEHHBIM M HEXYJI0’)KECTBEHHBIH — y4eOHBIH, HAYYHO-

Crpareruu cmsic-
JIOBOT'O YTCHHS
Huckyccus
MeTtox MeHTaIb-
HBIX KapT
Keiic-meron
JlebaThl

Meto npoeKkToB
VYueOHo-
HCCIIeIOBaTEIbCKAs
JIeSITeIbHOCTh
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MOIYJIIPHBIH, HHGOPMALMOHHBIH, TeKCT non-fiction);
Ilgs KpuTHuecku OLEHHMBATh CoOAepX aHue U (Gopmy
TEKCTa.
Ilg 7CucremaTu3upoBaTh, COIOCTABIIATh, AHAIU3UPO-
BaTh, 0000IIaTh W HMHTEPIPETUPOBATH HHQPOPMAIIHIO,
COJZIePIKALIYIOCS B TOTOBBIX MH(OPMALMOHHBIX O0BEK-
Tax
Il g BeiiensTs r1aBHY0 ¥ U30BITOYHYIO HH(DOPMAIIHIO,
BBIIIOJIHATh CMBICIIOBOE CBEPTHIBAHHUE BBIICICHHBIX
(akTOB, MBICIEH; NMPEACTABIATh UH(GOPMAIHIO B CXKa-
TOH cloBecHOU (hopme (B BUJE IJIaHA WU TE3UCOB) U B
HarJsTHO-CUMBOJIMYECKo  ¢opme (B Buae Tabmuil,
rpadUyecKux CXeM M JuarpaMM, KapT MOHATUN — KOH-
LENTYaJbHBIX AUarpaMM, OTIOPHBIX KOHCIIEKTOB)
Il39 3anonHsATh W JNOMOJHATH TAONUIBI, CXEMBbI, AHa-
I'paMMBbl, TEKCTBI
IlIs  ®opmupo- | I1g1 OnpenensTs CBOE OTHOIIEHHUE K IPUPOAHON cpeie | DKOJIOTro-
BaHUe W pa3Bu- | Ilo2 AHAIM3UPOBATH BIMSAHUE DKOJOTHUECKUX (aKTO- | oOpazoBaTeiIbHas
THE S3KOJIOTHYEe- | POB Ha Cpeay OOMTAaHUS KUBBIX OPTaHU3MOB JIeATEIbHOCTh
ckoro Msbiuie- | I193 IIpoBOANTS NPUYMHHBIA U BEPOSATHOCTHBIN aHAJIA3
HUS, YMEHHUE | 3KOJIOTMUECKUX CUTyaluil
npuMeHsTh ero | Ilg4 [IporHo3upoBaTh N3MEHEHUS CUTYallUl IIPU CMEHE
B II03HaBaTelb- | IEHCTBUS OJHOrO (akTOpa Ha JeicTBUE Apyroro Qax-
HOM, KOMMYHH- | TOpa
KaTUBHOM, coO- | Ilgs PacripocTpaHsTh KOJIOTMYECKUE 3HAHMS M ydacT-
UaTbHOU BOBaTh B MPAKTUYECKUX JeaxX IO 3alluTe OKpyXkKaro-
MPaKTUKE U | IIEH cpesl
npodeccuo- Ily s BeipaxxaTb CBO€ OTHOILIEHHE K MPUPOAE YEPE3 PHU-
HQJIBHOW  OpH- | CYHKH, COUMHEHHUsI, MOJEIH, IPOEKTHBIE pabOThI
EHTalUU
Iy Passurtue | IT101 Ompenenste HeoOXxoaumbie kimroueBble moucko- | [Ipumenenne UKT
MOTHMBAIlMM K | BbIE CJIOBA U 3aIIPOCHI VY4eOHo-
OBJIAJICHUIO 1102 OcymecTBIATh B3aUMOJEHCTBHUE C SJIEKTPOHHBIMU | TIO3HABATEJIbHBIE
KyJIbTYpOH akK- | HOMCKOBBIMU CHCTEMaMHU, CIIOBapSIMH (yueOHo-
TUBHOTO uc- | ITo3 ®opMupoBaTh MHOXKECTBEHHYIO BBIOOPKY U3 IO- | IPAKTHUYECKHUE) 3a-
10JIb30BAHUS MCKOBBIX UCTOYHHUKOB JUIsl OObEKTHBHU3ALMU pE3yJibTa- | Jaud Ha, HCMOJb-
cloBapeu U | TOB IIOUCKA 30BaHUE
npyrux  nouc- | ITo.4 COOTHOCHUTH MOJyYEHHbIE pe3yNbTaThl MOUCKa co | MeTos MpoeKToB
KOBBIX CUCTEM | CBOEH JEATEIBHOCTHIO VY4ebHo-
HCCIeA0BaTeNbCKas
JESITENIBHOCTD
KoMMmyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUSs
K11 Ymenue op- | K111 Onpenensitb BO3MOKHBIE pOJIM B COBMECTHOM ed- | Opranusanus

TaHU30BbIBATh
yuebHoe co-
TPYIHUYECTBO H
COBMECTHYIO
IESATEIBHOCTD C
YUUTCIICM n

TEIbHOCTH

K112 Urpath onpeneneHHy0 pojib B COBMECTHOM nes-
TENBbHOCTH

K113 TlppHMMaTh MO3UIMIO COOECEeTHIKA, TTOHUMAsI TO-
3ULIUIO JPYToro, pa3auyarh B €ro peur: MHEHUE (TOUKY
3peHHsi), AOKa3aTeNbCTBO (ApryMeHThl), (paKThl; THIIO-

y4eOHOTO COTpY/-
HHUYECTBaA
Texnomorust  ¢op-
mupytomero (6e3-
OTMETOYHOTO)
OLCHUBAHUA
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HbIe y4eOHble npuMeHenust YYJ[
AeHCTBHSA

CBEPCTHHUKAMH; | T€3bl, aKCHOMBI, TEOPHH Huckyccus
pabortate uHmH- | K114 OnpenensiTh CBOM JACUCTBUS M JCHCTBHS MapTHE- | DKOJIOTO-
BUJyallbHO U B | pa, KOTOpBIE CIIOCOOCTBOBAJIM WJIM IMPEMSITCTBOBAIMU | 0Opa3oBaTesbHas
Ipylnme: Haxo- | IPOAYKTUBHOM KOMMYHHUKAIIUU JESITENIbHOCTD
TUTH obmee | K115 CTpouTh MO3UTHBHBIE OTHOIICHHS B mporecce | Keiic-meTon
pelieHre u pas- | yaeOHOM U O3HABATEILHOU IEATEITBHOCTH Metonx  mpoOEKTOB
pematb  KoH- | K116 KoOppekTHO M apryMeHTHpOBaHHO OTCTaumBaTh | (IPYIMIIOBLIC)
(GIUKTBI Ha OC- | CBOIO TOYKY 3pEHUS, B AMCKYCCHHM YMETh BBLABHTaTh | JleOaTh
HOBE COIJaco- | KOHTPApryMeHThl, MnepedpasupoBaTh CBOIO  MBbICIb
BaHUA MO3ULMH | (BJIaJleHUE MEXaHU3MOM 3KBUBAJIECHTHbIX 3aMEH)
u ydera wuHTe- | K117 KpuTnuecku OTHOCUTBCS K COOCTBEHHOMY MHe-
pecoB; ¢GopMy- | HHIO, C TOCTOMHCTBOM TPU3HABATh OUIMOOYHOCTH CBOE-
JTUpPOBaTh, ap- | O MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0
rymeHntupoBath | Ki1s Ilpeanararh anpTepHAaTUBHOE pELIEHUE B KOH-
U oTcTauBaTh | (DJIMKTHOM CUTyaluu
cBoe  MHeHue | K119Bbinenars o01ryto ToUKy 3peHus B AUCKYCCUU
(yueOnoe  co- | Ki1.10 JloroBapuBaTrhcs 0 IpaBHiiaX M BOMpPOcax st 00-
TPYIHUYECTBO) | CY’KIEHUSI B COOTBETCTBUU C IIOCTaBICHHOM Hepen

rpyIION 3a1a4eit

K111 Opranu3oBbiBaTh y4eOHOE B3aMMOJEICTBHE B

rpynne (onpeaensaTh o0Iue eI, pacipeaesTh poiy,

JIOTOBapUBATHCA APYT C APYTOM U T. 1.)

K112 YcTpaHATh B paMKax JHAIOra pa3pbiBbl B KOM-

MYyHHKaIIH, 00yCIIOBJIEHHbIE HENOHUMaHU-

eM/HETIPUSTHEM CO CTOPOHBI CcoOeceHHKa 3a/auH,

(hopMBI WU CoJIep KaHUs AUAJIOTa
K1, VYmenne | K121 OnpenensaTs 3a1ady KOMMYHHMKAUU U B COOTBET- | Opranuzanus

OCO3HAaHHO MHC-
MOJIb30BaTh pe-
YeBbIE CpECTBA
B COOTBETCTBHUU
C 3ajgadeil KOM-
MYHUKAaIUU AJis
BBIPOKCHHS
CBOMX YYBCTB,
MEBICIIEH W TIO-
TpeOHOCTeN NSt
TJITAHUPOBAHUS
H peryisiuuu
CBOEH JIeATelb-
HOCTH; BJaje-
HHE YCTHOM H
MUCEMEHHOMN
pedblo, MOHO-
JIOTUYECKOM
KOHTEKCTHOH
peubto (KomMMmy-
HUKAIT)

CTBUU C HEW OTOMPATh peueBbIe CPEICTBA

K122 OT1Oupare U UCHONB30BATh pPEUYEBBIE CPEICTBA B
npolecce KOMMYHUKAIIUU € APYTUMU JIIOAbMHU (AHaIor
B I1ape, B MAJIOM TPYIIIE U T. 1.)

K123 [lpencraBisaTh B yCTHOW WJIM NMHUCbMEHHOM (opme
pa3BEpHYTHIH MJ1aH COOCTBEHHOM JeSITEeIbHOCTH

K124 Cobmronate HOpMBI ITyOJUYHON peuu, periamMeHT
B MOHOJIOTE€ M JUCKYCCUH B COOTBETCTBHUU C KOMMYHHU-
KaTUBHOU 3a1auei

K125 Bpicka3piBaTh U 0OOCHOBBIBaTb MHEHHE (CyXKIe-
HUE) U 3alpaliiBaTh MHEHHE MapTHepa B paMKax JHa-
jora

K126 [lpuHuMaTh pemieHue B XoJie Auanora U corjiaco-
BBIBATb €r0 ¢ COOECEeTHUKOM

K127 Co3naBaTh NUCBMEHHBIE «KJIMIIMPOBAHHBIE» U
OpPUTMHAJIbHBIE TEKCTHI C HMCIIOJIb30BaHUEM HEOOXOIH-
MBIX PEUYEBBIX CPEJCTB

K125 VMcnonb3oBaTh BepOanbHBIE CpeAcTBa (CpeacTBa
JIOTMYECKOW CBS3M) Ul BBLAEICHUS CMBICIOBBIX 0J10-
KOB CBOETO BBICTYIJICHUS

K129 UHcnonp3oBaTh HeBepOadbHBIE CpEACTBA WIIH
HarjsiIHble MaTepHuajbl, MOATOTOBJIEHHBIE/OTOOPAHHBIE

y4eOHOro COTpy.-
HUYECTBa
Huckyccus
Keiic-meton
JlebGaTb1

VY4ebHo-
IMO3HABATEIIbHBIE
(yuebHo-
MpaKTUYECKHe) 3a-
Jla4d Ha KOMMYHH-
KaInio

VY4ebHo-
HCCIIeIOBATEIbCKAs
JEeSTeNbHOCTD
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10/ pyKOBOJCTBOM YUUTENS

K210 [lenath OIEHOYHBIM BBIBOJI O JOCTHXCHHUHU 1ETH

KOMMYHHKAIMM HENOCPEICTBEHHO IOCIE 3aBEPILIECHUS

KOMMYHHMKATUBHOT'O KOHTAKTa 1 00OCHOBBIBATh €0
K13 Popmupo- | K131 llenenanpaBieHHO MCKaTh M HUCNOJb30BaTh WH- | [Ipumenenune UKT
BaHWE W pa3BU- | (HOPMAIMOHHBIE PECypPChl, HEOOXOIUMBIC ISl pericHus | Y4eOHO-
THE KOMIIe- | y4eOHBbIX M MPAKTUYECKHUX 3a/1ay C MOMOILbIO CPEJICTB | MO3HABATEIbHBIC
TEHTHOCTHU B | UKT (yueOHo-
o0nactu uc- | K132 BeibupaTh, cTpouTh U UCHOJIH30BaTh aJICKBATHYIO | IPAKTUYECKUE) 3a-
MOJIb30BAHUS MH()OPMAMOHHYIO MOJIENb IS Tepeadyd CBOMX MBIC- | a4l Ha UCIOJb30-
nH(OPMALIMOH- | JIeH CpeJCTBAaMH €CTECTBEHHBIX U (popmanbHbIX si3bikoB | Banue WKT  mns
HO- B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAIINH o0y4eHus
KOMMyHHKa- | K133 BpiaensaTte WHQOpPMAIMOHHBIM acHeKkT 3aaayd, | MeTo MpoeKToB
OHHBIX TEXHO- | ONEPUPOBATh JAHHBIMU, HCIIOJIB30BATh MOJENb pelie- | YueOHO-
norut  (UKT- | vus 3agaun HCCIe10BATENbCKas
KOMIIETECHT- K134 Ucnonwp3oBaTb  KOMIIBIOTEPHBIE  TEXHOJOTHU | IEATEIBHOCTH
HOCTb) (BKiTOYast BEIOOpP a/IeKBaTHBIX 3a/lay€ MHCTPYMEHTallb-

HBIX MPOTrpaMMHO-aNIapaTHbIX CPEACTB U CEPBHUCOB)
JUIs pelieHuss UHGOPMALMOHHBIX U KOMMYHHKAI[HOH-
HBIX yqe6HI)1x 3aJa4, B TOM YHCJIC. BBIYHUCIICHUC, HAIIN-
CaHWEe THCEM, COYMHEHHWH, OKIaA0B, pedeparoB, Co-
37aHUE MPE3EHTALMN U Ap.

K35 Vcnionb3oBath HHGOPMAIUIO C YYETOM STHYECKUX
158 HpaBOBI)IX HOpM

K36 CoznaBaTh MH(QOpPMAIIMOHHBIE PECYPCHl Pa3HOTO
TUIA U Ui pa3HbIX ayJuTOpuH, cobmoaats nHpopma-
[MOHHYIO THUTHEHY W TMpaBuia WH(PpOpMAMOHHON 0e3-
OITAaCHOCTH

1.3. IIpenmeTHbIe IUIaHNPYeMbIe Pe3yIbTATHI

Tema \ IIpeaMeTHBIE Pe3yJbTaThI \ DopMbI KOHTPOJIA
7 Kaace
Boeipaxkenus, | OOyvarmommiicas HayduTcsa A olecmedeHusi BO3- | TepmuHOIOrMe-
TOXECTBA, MOKHOCTH YCHEIIHOI0 IPOAOJIKeHUs1 00pa30BaHMS | CKUN JUKTAHT
ypaBHEHUS Ha 0230BOM YpPOBHe:
22 yaca — BBINOJIHATL HECJIOXKHBIE TpeoOpasoBanus Ienbix | CaMocTosATEIbHBIC

BBIPQKEHUI: PAacKpbIBaTh CKOOKH, MPUBOAHUTH IMOI00-
HBIE CllaracMble;

— UCIOJB30BaTh MPU3HAKU JACIMMOCTH Ha 2, 5, 3, 9,
10 pu BBIMOJHEHUU BBIYUCICHUNA U PEIICHUU HECIOXK-
HBIX 3a]1a4;

— BBINOJHATh CPABHEHHE YHCENl B PEAbHBIX CHUTya-
LUAX;

— HCIOJB30BaTh CBOMCTBA YHMCEN M IpaBWiIA JEH-
CTBHI TP BBITTOJTHEHWH BBIYUCIICHUI;

— CpaBHMBATh YHCIIA;

— TIOHMMAaTh CMBICJI 3allMCH 4YHClIa B CTAaHAAPTHOM

pabotsr Ne 1-4

Jlmarnoctuyeckas
pabora

KoHntponbHas pa-
6oTta




Tema IIpeaMeTHBIE Pe3yJbTAThI DopMbI KOHTPOJIA

BU/IE;

— omepupoBaTh Ha 0a30BOM YpOBHE® MOHSTHEM
«CTaHJIAPTHAs 3aMUCh YHUCIIAY;

— YWTAaTh U COCTABJIATH JABONHBIC HEPABEHCTBA,

— HCIIOJIb30BaTh MPOCTEUIINE CTAaTUCTUYECKHE Xa-
paKkTepUCTUKH (cpelnHee apumeTnyeckoe, pazmax, Mo-
7la, MeuaHa) JUlsl aHajau3a psiia JaHHBIX B HECIIOXKHBIX
CUTYalUsX;

— coOCmaenAaAms YUCi08ble GLIPANCEHUA NPU peule-
HUU npakxmuyeckux 3adau (c yuemom ocobennocmeil
pezuona, 20pooa, noceleHus) u 3a0au uz opy2ux yueo-
HbIX npeomemos
Oo0yuawomuiicsi MOJYYUT BO3MOKHOCTH HAYyYUTbCS
AJsi olecrievyeHUs] BO3MOKHOCTH YCHEHIHOTO TMpo-
H0JIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIIy0J1eHHOM
YPOBHSIX:

— MOHUMAaTh U OOBACHATH CMBICI MMO3MIIMOHHOW 3a-
[IMCU HATYPAJIbHOTO YUCIIA;

— BBINOJHATh NPEOOPa30BaHUs IEIBIX BBIPAKCHUI:
JNEUCTBUS C OJHOWIEHAaMH (CIOKEHHE, BBIUMTAHUE,
YMHOKEHUE), NEHUCTBUS C MHOTOWIEHaMH (CII0KEHUE,
BBIUUTAHUE, YMHOXKEHHUE);

— omepupoBaTh’ TOHATHEM «CTaHIAPTHAS 3aIUCh
quCliay;

— BBINOJHATh CPAaBHEHHE PE3YyJIbTATOB BBIYMCICHUMN
MIpU PEHICHUH MPaKTUYECKHUX 3a7ad, B TOM YHUCIE MpHU-
OJIM>KEHHBIX BBIUMCIICHUH;

— COCTaBIIAITh M OIICHUBATh YHUCJIOBBIC BBIPAKCHUS
MIPU PEIICHUH MPAKTUYECKUX 3aJlay U 3a/1ay U3 APYTHX
y4eOHBIX IPEIMETOB;

— BBINOJHATH MPEe0Opa3oBaHUs U JACHCTBUSA C YHCIIA-
MU, 3aMCAaHHBIMH B CTAaHIaPTHOM BUJIE;

— BBINOJIHATH NIPe0Opa3oBaHusl aNreOpandeckux BbI-
paXEHUN TpU PElIeHUM 3a/ad JPYrux Y4eOHBIX Tpen-
METOB;

— UCnONb306amMb aAnnapam ypaeHeHuil 0 peuie-
HUA NPAKMUYEcKux 3a0auy, CA3AHHBIX C 0COOEHHO-
cmamu pezuond, pooHO20 20p00a, UHMEPnpemupo-
eamp pe3ynvmam
OO0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTBHCH
AJIS1  YCNENIHOTO NPOAOJIKEeHUsI 00pa3oBaHusl Ha
yrj1y0JIeHHOM YPOBHeE

331ech U 1anee — paclo3HaBaTh KOHKPETHBIC TPUMEPHI OOIIHUX IMOHATHA M0 XapaKTEPHBIM MPU3HAKAM, BbI-
MOJIHATH JIEUCTBUA B COOTBETCTBUHU C ONPEAECICHUEM U MTPOCTEHIITUMU CBOMCTBAMU MOHATHI, KOHKPETU3HUPO-
BaTh IpUMepaMu OOIIHE MOHSTHUS.

43I[CCB " JajiIe€ — 3HaTb ONPCACIICHUC ITOHATHUA, YMETDh IMTOACHATH €I0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHUE U
€ro CBOMCTBa IIpyu NpOBCACHNUN paccymﬂe}mﬁ, AO0Ka3aTCJIbCTB, PCIICHUU 3a1a4.



Tema IIpeaMeTHBIE Pe3yJbTAThI DopMbI KOHTPOJIA

— cBOGOJHO ONEPHPOBATH’ TOHATHEM «CTAHAAPTHAS
3aIUCh YUCIIAY;

— UCIOJIB30BaTh PA3HBIC KPATKUE 3aITUCH KaK MOJEITN
TEKCTOB CIIOKHBIX 3a/lad U 3aJla4 MOBBIMICHHOW CIOX-
HOCTH JUISI TIOCTPOCHHUSI TIOUCKOBOM CXEMBI U PEIICHUS
3a/1a4, BRIOMPATh ONTHMAIBHYIO JJII pacCMaTPUBAEMOM
B 3aJ[a4e CUTYaIlMU MOJICIIh TEKCTA 3a/1a4H;

— pa3Iu4arh MOJEIbh TEKCTa M MOJICNb PEIICHUS 3a-
Ja4d, KOHCTPYHPOBATh K OJIHOM MOJENU pEIICHUS
CJIO’KHBIX 3a/1a4 Pa3Hble MOJICH TEKCTa 3a/1a4H;

— 3HAaTh M IPUMEHSTh TPU CIIOCO0A TIOUCKA PEIICHUS
3amaq (0T TpeOOBaHUS K YCIOBHIO M OT YCJIOBHS K Tpe-
0O0BaHMI0, KOMOMHHUPOBAHHBI)

OyHKIHUH OOyyaromuiicas Hay4yuTcsa A olecmedeHust BO3- | TepmuHOIOrnde-

11 uacos MOKHOCTH YCIIEIIHOT0 NPOJOJIKeHHs] 00pa30BaHUsl | CKUIl IUKTAaHT

Ha 02a30BOM YPOBHeE:
— HaxXomuTh 3HaueHue (GyHKIMHU MO 3a1aHHOMy 3Ha- | CaMOCTOSATEIbHbIE

YEHHUIO apTryMEHTa; pabotbl Ne 5-6
— HaxXOJUTh 3HAYECHHUE apryMEHTa IO 3aJJaHHOMY 3Ha-
YeHHIO (PYHKIIMH B HECTIOKHBIX CUTYaIUsX; KonrpossHas pa-

— ONpENCIATH MOJOXKEHHEe TOUKH IO ee KOOpAuHa- | 00Ta
TaM, KOOpJAUHATBI TOUKH I10 €€ MOJIOXKEHHUIO Ha KOOpIu-
HATHOH INIOCKOCTH;

— mo rpaduKy HaxoAMTh 0O0JacTb ONpEAETICHHUS,
MHO>KECTBO 3HAY€HWH, HYJIU (DYHKIHUH, HTPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKU BO3pacTaHUs U yObI-
BaHUA, HauOOJbllee U HAUMEHblee 3HAYeHUs (QYyHK-
INH;

— CTpOMTH rpaduK JUHEHHOHN QyHKINY;

— HCIIOJIb30BaTh CBOMCTBA TUHEHHON (YHKIMH U ee
rpaduk MpH pelieHry 3a1a4d U3 IPYyrux y4eOHBIX Tpe-
METOB;

— ucnonvzoeamev @QYHKyuu O0a1 peuwleHus npo-
cmeiwux npaKkmu4eckux 3a0au, C6A3AHHBIX C 0CO-
Oennocmamu pezuona, pooHo20 20p0oa, uHmepnpe-
muposamp pe3ynvmam
O0yyamuiics MOJYYUT BO3MOKHOCTHL HAYYHMTHCH
st ol0ecrevyeHUs] BO3MOKHOCTH YCHELIHOIO IpPoO-
A0JIKeHUs1 00pa3oBaHusi HA 0230BOM M YIJIy0JICHHOM
YPOBHSX:

— ONepupoBaTh MOHATHUSAMH: (YHKIHMOHATbHAS 3aBU-
CUMOCTh, (hyHKUUSA, TpaduK (YHKIMH, CIIOCOOBI 3a/1a-
HUs (QYHKIWHU, QpTYMEHT U 3HadeHune QpyHKuu, 001acTh
oTpeseNieHUus] 1 MHOXKECTBO 3HAUCHUN (YHKIUH, HYJIU
(YHKIMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOH-

531ech U 1ajnee — paclo3HaBaTh KOHKPETHBIE TPUMEPHI OOIINX MOHATHH M0 XapaKTePHBIM MPU3HAKAM, BBI-
MOJIHATH JIEUCTBUA B COOTBETCTBUHU C OMPEAECICHUEM U MTPOCTEHIITUMU CBOMCTBAMU MOHATHI, KOHKPETU3HUPO-
BaTh NIpUMepaMu OOIIHE MTOHSTHUS.



Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

HOCTh (DYHKIIMH, YETHOCTH/HEYETHOCTh (PYHKITUH;

— COCTaBJIATh YPaBHEHUS MPSIMOM TIO 3aJaHHBIM
YCIIOBUSAM: MPOXOJAIIEH Yepe3 JIBE TOUKU C 33JaHHBIMU
KOOpJMHATAMHM, TPOXOJIICH 4Yepe3 NaHHYK TOYKY M
NapajuIeIbHON JAHHOU IIPSIMO;

— HCCIeNoBaTh (PYHKIMIO 10 €€ TpauKy

O0yyaomuiics MOJYYUT BO3MOKHOCTHL HAYYHMTHCS
MJISl  YCIENIHOTO NPOAO0JKeHHsI 00pa3oBaHUsl Ha
yrjy0JIeHHOM YPOBHe:

— CBOOOJIHO ONEPHUPOBATh MOHATHUAMU: 3aBHCUMOCTH,
(GyHKIIMOHATIbHAS 3aBHCUMOCTb, 3aBUCHMasi U HE3aBU-
cUMas TIepeMEHHbIe, (YHKIHSA, CIIOCOOBI 3a/JaHus
GyHKIIUM, apryMeHT M 3HauyeHue (yHKUWH, 00IacTh
OTIpEJICJICHUs] ¥ MHOKECTBO 3HAUEHUS (DYHKIUH, HYJIH
(GYHKIIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOH-
HOCTh (DYHKIIMHU, HANOOJIbIIICe U HAMMEHBIIIEe 3HAYCHUS,
rpaduk QyHKIMH, TpaduK 3aBUCUMOCTH, HE SBIISIO-
miericst pyHKuuen

CrernieHb ¢
HaTypaJIbHBIM
MOKa3aTejIeM

11 yacos

OOyyarommiics Hay4uTcs A oOecredyeHUs: BO3-
MO’KHOCTH YCIIEIIIHOT0 NPOJOJIKEeHHsSI 00pa3oBaHUs
Ha 02a30BOM YPOBHeE:

— BBINOJIHATh HECJIOXHbIE NMPeoOpa3oBaHUs Ui BbI-
YUCJICHUS] 3HAYEHUM YHMCIOBBIX BBIPAXKEHUI, COJIEpKa-
IIMX CTENEHM C HaTypaJbHBIM IIOKa3aTesIeM;

— NpPUMEHSTHh CBOMCTBa CTeNeHW Ul IpeoOpa3oBa-
HUS BBIPAXKCHUH;

— BBINOJIHATH YMHOKEHUE OJHOWICHOB U BO3BEIICHHE
OJTHOYJICHOB B CTETICHb;

— CTpouThb rpaduku QyHKIMH y = X2 n'y = x3;

— pemarb rpadguuecku ypaBHeHus x2 = kx + b, x3 =
kx + b, rne k u b — HEKOTOpBIE UKCa;

— UCROb306amMb CMENEHb C HAMYPATbHbIM NOKA-
3amenem OnA peuwieHUs NPAKMUYECKUX 3a0ay, C6:-
3AHHBIX C 0COOEHHOCMAMU PE2UOHA, POOHOZ0 20P00a,
UHmMEPnPemuposamsy pe3yiomam

OOyyaromuiics MOJMYYUT BO3MOKHOCTH HAYYHTBCS
AJsi olecrievyeHUs] BO3MOKHOCTH YCHEHIHOIO TMpPoO-
AOJIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIiIy0J1eHHOM
YPOBHAX:

— OIICpUpPOBATH IMOHATHUAMU CTCIICHU C HATypaJlbHbBIM
IIOKa3aTcJIEM,

— BBIIIOJIHATH Hp606pa3OBaHI/IH BBIpa)KeHHfI, coacp-
Kalnux CTCIICHU

OO0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTBHCH
AJISl  YCIIEIHOT0 TPOAOJLKeHHusi 00pa3oBaHUsl Ha
yriy0JiecHHOM YpOBHe:

— Cmpoumb mamemamuuecKue M00ejm, ompasica-
ouiueé 3aKOHOMepHocmu paseumus pecuona, zopoda,
nocenenusna u codepafcamue cmenéHu ¢ HamypaibHbl-
MU noKazameaamu

MaremaTnyeckum
JTAKTAHT

CamocrosiTenbHbIC
pabothr Ne 7-9

KonTponbnas pa-
oota




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

MHorouieHbl
17 wacos

OoOyyaomuiicas Hay4YuTcsl IJs oOecrnedyeHHUs] BO3-
MOKHOCTH YCHEHIHOT0 TPOJOJIKEeHUs1 00pa3oBaHUs
Ha 02a30BOM YPOBHeE:

— 3amUChiBaTh MHOTOWICH B CTaHIAPTHOM BHJE,
OIpPCACIIATh CTCIICHb MHOT'OYJICHA,

— BBIIIOJHATH CIIOXCHHUEC U BBIYMTAHHUC MHOI'OYJICHOB,
YMHO)KCHHE OJIHOWJICHa Ha MHOTOWICH U MHOTOYICHA
Ha MHOTOYJICH;

— BBIIOJHATH PA3JIOKCHUEC MHOI'O YWICHOB Ha MHOXHU-
TEJH, MCHOJIB3YsS BHIHECCHUE MHOXKHTEINS 32 CKOOKH H
CTOCO0 TPYNIHPOBKHY;

— IMPUMCHATH I[eflCTBPI?[ C MHOTOWICHAMHU IIpH pCUIC-
HUU Pa3HOOOpA3HbIX 3314, B YACTHOCTH INPU PELICHUU
TEKCTOBBIX 33/1a4 C IOMOIIBIO YPaBHCHHH;

— ucnonv3oeams Oelucmeus ¢ MHo2oulIeHamu O
peuienus npaKmuuecKux 3a0ay, c6A3aHHbIX ¢ 0COOeH-
HOCIAMU PeZUOHA, POOHOZO 20P00a, UHMEPRPEMUPO-
eamp pe3ynvmam

OOyyaromuiics MOJMYYUT BO3MOKHOCTH HAYYHTBHCS
AJasi olecrevyeHUs] BO3MOKHOCTH YCIHEHIHOIO IpPoO-
A0JIKeHus1 00pa3oBaHusi HA 0230BOM M YIIyOJICHHOM
YPOBHSX:

— BBINOJHATh PA3JI0KEHNE MHOTOUYJICHOB Ha MHOXH-
TeJH OJHUM M3 CIIOCOOOB: BHIHECEHHE 3a CKOOKY, TpyII-
MMPOBKAa, HCIHOJb30BaHUE (OPMYT COKpAIIEHHOTO
YMHOKEHHUSI

OO0yyamuiic MOJYYUT BO3MOKHOCTH HAYYMTHCH
AJIS1  YCIEIIHOTO NPOAOJIKEeHHsI 00pa3oBaHUsl Ha
yri1y0JieHHOM yYpOBHe:

— OIEepUpOBaTh TMOHATHUAMHU «OTHOUJIEH», «MHOTO-
YJIE€H», «MHOTOYIEH C OJHOW MEPEMEHHOW», «MHOIO-
YJIeH C HECKOJIbKUMHU TEepEeMEHHBIMUY», KOI(DPHUIIMEHTHI
MHOTOYJICHA, «CTaHJapTHAsl 3alliUCh MHOTOWICHA», CTe-
II€Hb OJHOYJIEHA M MHOT'OWICHA;

— BBINOJHATh PA3JI0KEHNE MHOTOYJIECHOB Ha MHOMKHU-
TENH pa3HBIMH CIIOCOOaMH, C UCIOJIb30BAaHUEM KOMOU-
HalUW pa3JIMYHbIX TPHUEMOB

Tepmunosornye-
CKUU JUKTaHT

CamocrosiTenbHbIC
paboter Ne 10-14

KonTposbhbie pa-
OOTBI

PopmyIisl co-
KpaIIEHHOT O
YMHOXEHUS

19 uacoe

Oo0yyaromuiicas Hay4YuTcsl IJs o0ecrnedyeHHUsl BO3-
MOKHOCTH YCHEHIHOT0 MPOAOJIKEeHUsi 00pa3oBaHMs
Ha 02a30BOM YpPOBHeE:

— HCIIOJIb30BaTh (OPMYJIBI COKPAIlEHHOTO YMHOXe-
HUs (KBaJpaT CYMMBbI, KBaJpaT pPa3HOCTH, Pa3HOCTh
KBaJpaToOB) JUIsl YINPOIICHUS] BBIUMCICHUN 3HAYCHUU
BBIPAKCHU;

— HCIIOJIb30BaTh PA3IMYHbIE MPEOOPA30BAHUS IENBIX
BBIPAYKCHHI TIPU PEUICHUU YPAaBHEHUM, I0KA3aTEIbCTBE
TOXKJIECTB, B 3aJlayaX Ha JAEJIUMOCTb, B BBIYUCICHHUU
3HAYEHU HEKOTOPBIX BBIPAKEHUN C TOMOIMIBIO KaJIbKY-
JATOPA;

— UCnob306amov (Hopmynsl COKpAUWEHHO20 YMHO-

MaremaTnyeckuu
JTUKTAHT

CamocrogTreabpHas
pabora Nel5-19

KoHTtposnbHsIe pa-
00THI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

HCeHUA 071 PeeHUs NPAKMUYeCKUx 3a0ay, Ces3aH-
HBIX C 0COOEHHOCMAMU pPeUOHA, POOHO20 20p0o0d,
UHMEPRPEemuposans pe3yiomam

Oo0yuamuiicsi MOJYYUT BO3MOKHOCTh HAYYHUThCS
s obecrevyeHHs] BO3MOKHOCTH YCIEIIHOTO TMpo-
A0JIKeHUs1 00pa3oBaHusi HA 02a30BOM M YIIyOJIeHHOM
YPOBHSIX:

— JIOKa3bIBaTh CIPaBEUIUBOCTh (OPMYIl COKpAaIIEH-
HOTO YMHOXEHHS, MPUMEHITh MX B MPEOOpa3OBAHUAX
LEJIBIX BBIPAKEHUH B MHOTOWIEHBI, a TAK)Ke I pa3io-
KEHHS] MHOTOWIEHOB HA MHOXKMTEIIN

OOyyaromuiics MOJYYUT BO3MOKHOCTH HAYYHTBHCS
AJISl  YCIIEHIHOr0 TPOAOJLKeHUusi 00pa3oBaHUsl Ha
yrjy0JIeHHOM YPOBHe:

B noBcenHeBHOMN XU3HU U NIPU U3YUYEHUU JPYTUX MpeJ-
METOB:

— BBIIOJIHATH INpeoOpa3oBaHMsl U JEHCTBUSA € Oyk-
BEHHBIMU BBIPQKEHUSIMH, YHUCIOBbIE KO3()PULIEHTHI
KOTOPBIX 3aIllMCaHbl B CTAHAAPTHOM BU/IE;

— 6LINONHAMb NPEOOPA306AHUA PAUUOHATLHBIX 6bl-
PaxceHuii npu peuwieHuu NPAKmuiecKux 3aoay ¢ yue-
MOM 0COOEHHOCmell PeUOHa, 20p00d, NOCeIeHUS

Cucrems! 1u-
HEWHBIX ypaB-
HEHUM
16 yacos

OOyyarommiics Hay4uTcs A oOecredyeHUs: BO3-
MO’KHOCTH YCIIEIIIHOT0 NPOAOJIKEeHUSI 00pa30BaHusl
Ha 0230BOM YpPOBHE:

— pelmaTh CUCTEMbl HECIIOXKHBIX JIMHEWHBIX ypaBHE-
HUM;

— TPOBEPSATH, SABJISICTCS JIM TAHHOE YUCIIO PEHICHUEM
YpaBHEHUS;

— HaxoJIuTh MyTEM mepedopa Ienble pelieHus Iu-
HEWHOI'0 YpaBHEHUS C ABYMS IEPEMEHHBIMU;

— pemats TpadUYecKUM CIIOCOOOM CUCTEMBbI JTMHEH-
HBIX YPaBHEHUU C JBYMS IEPEMEHHBIMU;

— COCTaBIIATh W peIIaTh JIMHEWHBIC YPABHEHUS IpHU
pelleHnr 3aja4, BO3HHUKAIOUIMX B JPYTUX YUEOHBIX
npeaMeTax;

— UCnONb306amMb CUCMEMbl JTUHEHUHbIX YPAGHEHUIL
0N1s pewieHus NPaKmuueckKux 3a0ay, C6A3AHHBIX C
ocodeHHoCmAMU pPecUuoHa, POOHO20 20p00a, UHMmep-
npemuposams pe3yiomam

O0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCS
st ol0ecrevyeHUs] BO3MOKHOCTH YCHELIHOIO IpPoO-
A0JIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIIy0J1eHHOM
YPOBHSX:

— pelarh JUMHEWHbIE YpaBHEHUS W YpPaBHEHMsI, CBO-
JUMBbIEC K JTUHEWHBIM C ITOMOIIBIO TOKIECTBEHHBIX IIpe-
00pa3oBaHMii;

— pelath HECJIOKHBIE CUCTEMbI JMHEMHBIX ypaBHeE-
HUH € TapaMeTpamu;

— pelIaTh HECJIOKHbBIE YPAaBHEHUS! B LIEJIbIX YHCIaX

MaremaTnuyeckum
TAKTAHT

CamocrosrenpHas
pabora Nel5-19

KonTponbnas pa-
oota

Jnarnocrtrueckas
pabota




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

— cTpouTh rpaduk ypaBHeHus ax + by = c, rae a # 0
wm b #0;

— IPUMEHATH CIOCO0 MOACTAHOBKU M CHOCO0 CIOXKe-
HUs TPU PEUICHUU CUCTEM JIMHEHHBIX YPaBHEHUU C
IBYMsI IEPEMEHHBIMU;

— yMETb MHTEPIPETUPOBATH IOJYUYEHHBIN IIPU pelle-
HUH YPABHEHUs, HEPABEHCTBA UJI CUCTEMBI pE3YJIbTaT B
KOHTEKCTE 3aJaHHOW peaJlbHOW CHUTyallUM WIH IpH-
KJIaJIHOU 3a1a4u

O0yyamuica MOJYYUT BO3MOKHOCTH HAYYMTBHCS
AJISl  YCIIEHIHOT0 TIPOAOJLKeHUsi 00pa3oBaHUsl Ha
yriy0JieHHOM ypOBHe:

— pewarb pa3Hble BUJAbl YPaBHEHUH M UX CHUCTEM, B
TOM 4YHUCJIE HEKOTOpble ypaBHEHUs 3 U 4 CcTeneHew,
IpoOHO-paLlMOHAIbHBIE U UPPALMOHAIIBHBIC;

— pewiamy u KOHCMPYUpoGamy 3a0auu HA OCHOGe
paccmompenusn peanbHblX CUMYAuUil 6 ycioeuax poo-
HO020 pecuona, 20poda, NOCcenNeHus, 6 KOMmOpwvlX He
mpeodyemcs moyHblil 6bIYUCAUMENbHDLIL Pe3ynbmam

8 kiaacc

PanmnonanbHbie
npobu
30 waca

Oo0yuawmuiicsi Hay4YuTcsl I oOecneYyeHUusi BO3-
MOKHOCTH YCHEHIHOT0 MPOAOJIKeHUs1 00pa3oBaHMs
Ha 02a30BOM YpPOBHe:

— omnepupoBaTh Ha 0a30BOM YypOBHE TMOHATHIMHU:
HaTypaJlbHOE YHCIO, IEJI0€ YHCI0, OOBIKHOBEHHAS
Ipo0b, necsiTU4YHasi ApoOb, cMeIIaHHas JIpoOb, paruo-
HaJIbHOE YHCII0, apu(METUUECKUN KBaJIPATHBIN KOPEHB;

— BBINOJHATh OKPYIJIEHUE PALMOHAIBHBIX YHCENl B
COOTBETCTBHUU C MPABUIAMH;

— pacro3HaBaTh palUOHAJIbHBIE W HpPpAlUOHAIbHbBIC
qucla;

— UCNOb306amMb PAUUOHAIbHBIE OPOOU ONA peute-
HUA NPAKMUYEcKUx 3a0au, CA3AHHBIX C 0COOEHHO-
cmamu pezuonda, pooHO20 20p00a, UHMEPnpemupo-
eamp pe3ynvmam

O0yyamuiic MOJYYUT BO3MOKHOCTH HAYYMTHCH
AJsi oldecrevyeHUs] BO3MOKHOCTH YCIHELIHOIO IpPO-
A0JIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIIy0J1eHHOM
YPOBHSX:

— ONEpPUPOBATh MOHATUSAMU: MHOXKECTBO HATypajb-
HBIX YHCEJI, MHOKECTBO IIEJIBIX YHMCEJ, MHOKECTBO pa-
LHMOHAJIBHBIX YKCEN, UPPALUOHAIBHOE YHCIIO, KBAIpaT-
HbIA KOPEHb, MHOKECTBO JIEUCTBUTEIBHBIX YHCEN, T€O-
METpUYECKass HMHTEPIpPETALNs HATypajbHbIX, LENbIX,
palMOHAIBHBIX, EHCTBUTEIbHBIX YUCEN;

— BBINIOJTHATH BRIYMCIICHHS, B TOM YHCJIE C UCIIOIb30-
BaHUEM IIPUEMOB PALlMOHAJIbHBIX BBIYUCIICHHUI;

— BBIIOJHATh OKPYIJIEHWE PALMOHAIBHBIX YHUCET C
3aJaHHOW TOYHOCTHIO;

MaremaTnyeckum
JTUKTAHT

CamocrosTenbHast
pabota Nel-8

KoHtposnbssle pa-
00THI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

— CpaBHUBATh pAIMOHAIBHBIE W HPPANUOHAIBHEIC
qHcla;

— MpPEACTaBIATh PAalMOHAILHOE YUCIO B BUAE JeCs-
TUYHOU Ipo0H;

— COCmaenAms U OUEHUBAmMb HUCI06ble GbIPAdICe-
HUA NPU peuleHuU NPAKMUYECKUX 3a0ay 6 Ycl06UAX
POOHO20 pecuona, 20p0oa, noceieHus, u 3a0ay u3 opy-
2UX YUeOHbBIX npeomemos;

— 3amnKChiBaTh U OKPYIJISATH YUCIIOBbIE 3HAYEHUS pe-
QIBHBIX BEIIMYMH C WCIOIH30BAHUEM Pa3HBIX CHCTEM
U3MEepeHust

OOyyaromuiics MOJYYHUT BO3MOKHOCTH HAYYHTBHCS
AJISl  YCIIEHIHOr0 TNPOAOJLKeHUusi 00pa3oBaHUsl Ha
yrjy0JiIeHHOM YPOBHE:

— MOHUMAaTh U OOBICHATH PA3HUILY MEXAY IMO3UIH-
OHHOM M HENO3UIIMOHHON CHCTEMaMH 3aIiCH YHCETT,

— TEpPEeBOJUTH YUCIIA U3 OAHOU CHCTEMBI 3aIUCH (CH-
CTEMbI CUHUCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh U MCIOJB30BaTh MPU3HAKHU JCIUMOCTH
Ha?2,4,8,5,3,6,9,10, 11 cyMMbI U IPOU3BEICHUS YH-
ceJl IPH BBITIOJTHEHUH BBIYUCIICHUHN W pElISHUH 3a/a4;

— BBINOJHATh OKPYTJIEHUE PALIMOHATIBHBIX U UPPALIH-
OHAJIBHBIX YHCENI ¢ 3aJJaHHON TOYHOCTBIO;

— CpaBHHMBATh JICUCTBUTEIHHBIC YHCIIA PA3HBIMU CIIO-
cobamu;

— YHOPSAOYMBATH YKCIIA, 3alTUCAHHBIE B BHUJE OOBIK-
HOBEHHOW W JECATUYHOU NpOOH, YHcla, 3aliCaHHBIE C
WCIIOIB30BaHUEM apU(PMETHUECKOTO KBaJIPaTHOTO KOP-
Hs1, KOpHEH cTerneHu Oomblie 2;

— Haxoauth HOJl u HOK uucen pasusiMu criocoba-
MU Y WCIIOJIh30BaTh WX MPU PEHICHUU3a1a4

KBagparusie
KOpHU
25 yacos

O0yuawmuiics Hay4YuTcsl I oOecleYeHUus: BO3-
MO’KHOCTH YCIIEIIIHOT0 TPOAOJIKEeHUsI 00pa30BaHus
Ha 0230BOM YpPOBHE:

— OIICHMBATh 3HAYCHHE KBAJPATHOTO KOPHSA U3 IIO-
JIOXKHUTEITHHOTO IIEJI0TO YHCIIa;

— BBITOJHATH HECIIOXKHBIE MPeoOpa3oBaHus APOOHO-
TUHEHHBIX BBIPAKEHUN U BBIPAKEHUN C KBaJIPAaTHBIMHU
KOpHSIMU;

— OLCHHBATb PE3YJIbTAThI BEIYHCIICHUN Ipu PCIICHHUU
MPAKTUYCCKHX 3a1a4;

— UCROIB308aMb KEaOpamHuvle KOPHU 01 PeUleHUs
npocmenuux 3a0au, CéA3AHHBIX C 0CODEHHOCMAMU
pezuona, pooHoz0 20po0da, UHMEPHPEMUPOCAMb pe-
3ynemam

OO0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCS
AJs1 o0ecrevYeHHs] BO3MOKHOCTH YCIEIIHOTO TMPo-
JM0JKeHHs1 00pa30BaHus HA 02a30BOM M YIJIy0JIEHHOM
YPOBHSIX:

— BBIICIIATL KBaApaT CYMMbI W Pa3HOCTHU OAHOYJIC-

MaremaTnyeckum
TAKTAHT

CamMocrogTeabHas
pabota Ne 9-14

KonTponbabie pa-
OOTEHI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

HOB;

— packiaabIlBaTh HA MHOKUTEIM KBaJpaTHBIA TpeX-
YIICH;

— BBINOJIHATH TPeoOpa3oBaHUsl BBIPAKEHUH, conep-
JKalIMX KBaApaTHbIE KOPHU;

— BBIIEIATH KBAJApaT CyMMBbl WIM Pa3HOCTH ABY4YJIEHA
B BBIPAXKCHUSX, COJAEPIKALINX KBAJPaTHBIC KOPHHY;

— BBINOJIHATH TPeoOpa3oBaHUs BBIPAKEHHM, cOnep-
KX MOAYJIb

O0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCS
AJISl  YCIIEHIHOr0 TMPOAOJIKeHUus: 00pa3oBaHUsl Ha
yriy0JieHHOM ypOBHe:

— BBINOJIHATH BBIYUCICHHUS U TIpeoOpa3oBaHuUs BbIpa-
KEHHUM, COIEpXKAIUUX ICHCTBUTEIBHBIE 4YHCIA, B TOM
YHUCJIE KOPHHU HATYPAJIBbHBIX CTEIICHEN

KBanpathbie

YpaBHCHHUS
32 yac

OOyyarommuiics Hay4uTcs A olOecredeHUs: BO3-
MOKHOCTH YCIIEIIHOT0 NPOJOJKEeHHsSI 00pa30BaHuUsl
Ha 02a30BOM YPOBHeE:

— pemiath KBajipaTHbIE ypaBHEHUS 1O (HopMyse Kop-
HEll KBaJIpaTHOTO ypaBHEHHS,

— HaxoJuTh MOAOOPOM KOPHHU KBaJpaTHOI'O ypaBHe-
HHUS, UICTIOJIB3YA TeopeMy Buera;

— WCCIIEIOBaTh KBAJpaTHBIE YPABHEHUS MO JTUCKPH-
MHUHAHTY U K03 duumenram;

— pemarb IpoOHbIE pallMOHANbHbIE YPaBHEHUS, CBO-
ISl pelIeHre TaKUX YPaBHEHHUH K PEIICHUIO JIMHEHHBIX U
KBaJpaTHBIX ypaBHEHUH C MOCIEAYIOUIMM HCKIIIOYEHU-
€M IIOCTOPOHHUX KOPHEW;

— pelIath HECIOKHbIE TEKCTOBBIE 3a7au, UCIIONb3Ys
KBaJ[paTHbIC U JPOOHBIE ypaBHEHHUS;

— packia/bIBaTh KBAJPaTHBIM TpexXwieH Ha MHOXH-
TEJH;

— COKpalath anrebpanyeckue ApoOH, cojepKalne
KBaJ[paTHBIN TPEXUJIEH;

— UCnob3zo6amev Keaopammvle YPAGHEHUA 014 pe-
WieHusa npocmeiuux 3a0ay, céA3AHHLIX ¢ 0COOEHHO-
cmamu pezuona, poOHO20 20p00a, UHMeEpnpemupo-
eamp pe3yivmam

OO0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTBHCH
AJsi ol0ecrevyeHUs] BO3MOKHOCTH YCHELIHOIO IPoO-
A0JIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIIy0J1eHHOM
YPOBHSX:

— pemiath KBaJIpaTHbIC YPABHEHUS U YPaBHECHUS, CBO-
AUMBIC K KBaJpaTHbBIM C IMOMOMIBIO TOXIACCTBCHHBIX
npeoOpa3oBaHMIA;

— pelmars IpOCTEUIINE UPPALMOHAIIBHBIC YPABHEHUS

T =2 T =)

— pelath HECJIOXHbIe KBaJpaTHbIE YpaBHEHHMsI C Ma-

Maremarnueckuii
JTAKTAHT

CamocrosiTenpHas
pabora Ne 15-21

KonTponbuble pa-
OOTEI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

pameTpom;

— COCTaBJIATb W pEIIaTh JIMHEWHBIE W KBaJpaTHBIC
YPAaBHEHUS, YPAaBHEHUs, K HUM CBOJALIUECSA, CHUCTEMBI
JUHEHHBIX YPaBHEHWH, NPU PELICHUM 3aJad APYTUX
yueOHBIX TPEMETOB;

— BBIIOJIHATh OLEHKY IPaBIONOA00US pE3yJIbTATOB,
IIOJIy4aeMbIX P PELICHUU JIMHEWHBIX M KBAIPATHBIX
YPAaBHEHUN U CHUCTEM JIMHEHHBIX YPaBHEHHM M Hepa-
BEHCTB IIpU PELICHUHU 3aJad JPYTUX y4eOHBIX Ipeame-
TOB

O0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCS
AJISl  YCIIENIHOr0 TNPOAOJLKeHUsi 00pa3oBaHUsl Ha
yrjy0JieHHOM YPOBHE:

— aHaJM3UpOBaTh BCEBO3MOXHBIC CUTYallUd B3aUM-
HOTO PACIIOJIOKEHUS JIBYX OOBEKTOB M M3MEHEHHE X
XapaKTEPUCTUK MPU COBMECTHOM JBMKEHUHU (CKOPOCTb,
BpEMsi, paCCTOSIHUE) IIPU PEIICHUHU 3a]1a4 Ha JBUKCHHE
JIBYX OOBEKTOB KaKk B OJHOM, TaK U B MPOTHBOMOJIOX-
HBIX HaIlPaBJICHUAX, KOHCTPYHUPOBATh HOBBIE CUTYAIUH
HA OCHOBE M3MEHEHHUS YCJIOBUU 3a/1a4dl MPU JBUKCHHUU
I10 pEKe;

— HCCJe0BaTh BCEBO3MOXKHBIE CUTYAIMH MpU pelle-
HUU 3a/la4 Ha JABM)KEHUE 10 PEKe, paccMaTpuBaTh pas-
HBIE CUCTEMBI OTCUETA;

— OOBACHATH WJEHTHUYHOCTh 3a7ad pa3HbIX THUIIOB,
CBS3BIBAIONIUX TPU BEJIMYUHBI (Ha pabOTy, HA TIOKYTIKH,
Ha JIBUKCHHE), BBIIETATh 3TH BEIMYMHBI U OTHOIICHUS
MEXIy HAUMHU, TPUMEHSITh UX MPU PEIICHUH 3a]1a4, KOH-
CTpyHpOBaTh COOCTBEHHBIE 3a]]a4l YKa3aHHBIX TUIIOB;

— pewiamp npaKkmuueckue 3a0a4u 6 ycio6uax poo-
HO20 pecuona, 20pooda, nocenenus, u 3a0ay u3 Opyux
YUEOHbIX npeomMemos 6 CUmyauuu pasiuidHozo 63a-
UMHO20 PACNO0MCEHUA 08YX 00BEKMOE8 U U3MeHeHue
UX XapaxmepucmuKk NpU COEMECMHOM O6UNCEHUU
(ckopocmb, épemsa, paccmoanue) npu peuwieHuu 3a0ay
Ha 0guiiceHUue KaK 6 00HOM, MAaK U 6 RPOMUBONON0IIC-
HbIX HANPAGIEHUAX, HA OGUMCEHUE N0 peKe U 03epy,
Ha padomy u nOKynku

HepasencrBa
26 uacos

Oo0yyaromuiicas Hay4YyuTcsl IJs o0ecrnedyeHHUsl BO3-
MOKHOCTH YCHEHIHOT0 MPOAOJIKEeHUs1 00pa30oBaHMs
Ha 02a30BOM YpPOBHeE:

— onepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMU: pa-
BEHCTBO, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO, pEIlle-
HU€ HEPaBEHCTBA;

— TPOBEPATH CIPABEIMBOCTh YHCIIOBBIX PABEHCTB U
HEPAaBEHCTB;

— pelaTh JUHEHHBIC HEPABEHCTBA U HECIIOXKHBIC HE-
PaBEHCTBA, CBOIALLUECS K JIMHEWHBIM;

— pelmaTrb CHCTEMBbI HECIIOXKHBIX JIMHEWHBIX HEpa-
BEHCTB;

MaremaTnyeckuu
JTUKTAHT

CamocrogTreabpHas
pabota Ne 22-29

KoHTtposnbHsIe pa-
OOTBI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

— TPOBEPATH, ABJISIETCS JIM JAHHOE YUCIIO PEUICHUEM
HEPABECHCTBA;

— u300pakaTh peleHHs] HEPAaBEHCTB U MX CUCTEM Ha
YHUCJIOBOU MPSIMOM;

— UCROIb306aMmb HEPAGEHCMEA ONA peuieHUs npo-
cmeuuwux 3a0a4, C6A3AHHHIX C OCOOEHHOCMAMU peU-
OHa, POOHO20 20P00A, UHMEPNPEMUPOBAnb pe3)/ib-
mam

OOyuawmuiicsi MOJYYUT BO3MOKHOCTb HAYYUTbCS
MJasi obecrevyeHUs] BO3MOKHOCTH YCIHEIIHOTO TMpo-
A0JIKeHUs1 00pa3oBaHusi HA 0a30BOM M YIJIy0JIeHHOM
YPOBHSIX:

— ONEpPUPOBATh MOHATHUIMU: HEPABEHCTBO, PEIICHUE
HEpaBEHCTBA, 00JIACTh OINpeAeNeHUs ypaBHEHUs (Hepa-
BEHCTBA, CUCTEMbI YPAaBHEHU WU HEPABCHCTB);

— pemaTh HEPaBEHCTBA C MapaMeTpaMu;

— @vloupamv coomeemcmaeyluiue ypagHeHus, He-
pasencmea unu ux cucmemvl 0711 COCMAGIEHUA MaA-
memamuyeckoi mooenu 3a0aHHOU PeailbHOl Cumya-
UUU 8 YCII08UAX POOHO20 PECUOHA, 20P00d, NOCENeHUS
UU RPUKIAOHOU 3a0a4u

OOyyaromuiics MOJYYHUT BO3MOKHOCTH HAYYHTBHCS
A8 YCHEUIHOI0 TNPOAOJIKEHHs1 00pa3oBaHHs Ha
YIJ1y0JICHHOM YPOBHE:

— BJaJIeTh OCHOBHBIMU METOJIaMH PELICHMs 3ajiay Ha
CMCCH, CIlJIaBbl, KOHIICHTPAIUH, UCII0JIL30BATh UX B HO-
BBIX CHTYyallUsX 10 OTHOIICHUIO K M3YyYEHHBIM B IIPO-
1ecce 00yueHust

CreneHs c 11e-
JIBIM TIOKa3aTe-
JIeM. DJIEMEHTHI

CTaTUCTUKHU
13 yacos

Oo0yuawuuiicsi Hay4YuTcsl I oOecneyeHUus: BO3-
MOKHOCTH YCHEHIHOT0 MPOJOJIKeHUs1 00pa3oBaHMs
Ha 02a30BOM YpPOBHe:

— HMETh IPEJICTAaBICHUE O CTATUCTHUUECKUX XapakTe-
PHUCTHKAX, BEPOSITHOCTU CIy4alHOTO COOBITHS, KOMOHU-
HATOPHBIX 3ajayax;

— TMpPEACTaBIATh JIaHHBIE B BUJAE TaOJUIl, JUarpamm,
rpaduKoB;

— 4uTaTh WHQOPMAIMIO, TMPEACTABICHHYIO B BUJE
TaOJIUIIBI, TUArPaMMBbl, Tpaduka;

— ONpeneNsTh OCHOBHBIE CTAaTUCTHUYECKHUE XapakTe-
PUCTUKU YHUCIOBBIX HAOOPOB;

— OIIGHUBATh BEPOSATHOCTh COOBITUS B IMPOCTEHIIMX
CIIyJasix;

— OIIGHUBATh BEPOSTHOCTh PEANbHBIX COOBITHI U 5B-
JIEHUI B HECTIOKHBIX CUTYaIUsX;

— UCHONb306aMb CMAMUCMUKY 014 peuleHus npo-
cmeiuux 3a0a4, C6A3AHHBIX C 0COOCHHOCMAMU pezu-
OHA, POOHO20 20p00A, UHMEPRPEMUPOCAms pe3yib-
mam

OO0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCH
AJis1 o0ecrie4eHHs1 BO3MOKHOCTH YCHEIIHOT0 TMpo-

Tepmunomornue-
CKUH IUKTAHT

CamocTrosiTenbHas
pabota Ne 30-34

KoHntponbHas pa-
6ota




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

JM0JKeHUs1 00pa30BaHus HA 02a30BOM M YIJIy0JIEHHOM
YPOBHSIX:

— ONEpUPOBATH MOHATUSMH: CTOJIOYATHIC U KPYyTOBBIC
uarpamMmbl, TaOMUIBl JaHHBIX, cpeaHee apudmernye-
CKOe, MeJiaHa, HanOoJIblliee U HAMMEHbIIISE 3HAUYCHUS
BBIOOPKH, pa3Max BBIOOPKH, AUCIEPCHUS U CTaHIApTHOE
OTKJIOHEHHE, CITyJaifHast U3MEHUHNBOCTH;

— usenekamv uH@opmayuro 06 0coOEeHHOCMAX
YC08UAX POOHO20 PecUOHA, 20p00a, nOceleHus, npeo-
CMaegieHHYyl0 6 mabdauyax, Ha ouazpammax, zpagu-
Kax;

— COCTaBIIATH TaOMUIBI, CTPOUTH AMArPaMMbI U Tpa-
(UK HAa OCHOBE JIAHHBIX;

— ONpEeIeNsITh CTATUCTHUYECKHUE XapPaKTEPUCTUKH BHI-
00poK Mo Tabiuuam, Auarpammam, rpadukam, BBIITOJI-
HSATh CPAaBHEHHUE B 3aBHCHMOCTH OT LIEIH pEIlIeHUs 3a-
Ja4u;

— OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHI W SIB-
JICHUU

OOyyamomuiicss MOJY4YUT BO3MOKHOCTH HAYYHTHCSI
AJIsl  YCIENIHOr0 TPOAOJLKeHUs] 00pa3oBaHusl Ha
yri1y0JIeHHOM YPOBHe:

— pemiaTh 3a/ladyu Ha MPOLEHTHI, B TOM YHUCIE, CIOXK-
HbIE TPOIEHTHl ¢ OOOCHOBAaHUEM, HUCIONB3YS pa3HbIC
CIIOCOOBI

9 kJaacc

KBagparnunas

byHKIUSA
22 uaca

Oo0yuawumuiicsi Hay4YuTcsl I o0ecneYyeHUusi BO3-
MOKHOCTH YCHEHIHOT0 MPOAOJIKeHUs1 00pa3oBaHMs
Ha 02a30BOM YpOBHe:

— TIPOBEPATH, SABISETCA U AaHHBIA rpaduk rpadu-
KOM 3a/laHHOM (QYHKIUM (JIMHEHHOW, KBaJApaTHYHOM,
00paTHON NPONOPLUOHATBHOCTH);

— omnpenensaTh NpUOIMKEHHBbIE 3HAUEHUS! KOOpPJUHAT
TOUYKH MepecedeHus rpadukoB PpyHKINH;

— BBIYMCIATH 3HaUeHUS (QYHKIUH, 3aJaHHOU (hopmy-
JIOH, a TaKXke ABYMs U TpeMs (hopMyamu;

— IIOKa3blBaTh CXEMATHYECKU IIOJIOKEHUE Ha KOOp-
JTUHATHOM TUIOCKOCTH IpadukoB QyHKIMH y = ax2, y =
ax2+n,y=a(x —m)2;

— crpouth Tpaduk GyHKIMU y = ax2 + bx + ¢, yka-
3bIBaTh KOOPJAMHATHI BEPIIUHBI Napadoibl, €€ OCh CUM-
METpHUH, HAallpaBJeHUE BETBEH mapabobl;

— HCMOJb30BaTh rpauKu peabHBIX MPOLIECCOB U 3a-
BUCUMOCTEH JJIsl OINpeNesieHUs] UX CBOMCTB (HauOOIIb-
IIMe ¥ HauMEHbLINE 3HA4YeHHUs, TPOMEXYTKH BO3pacTa-
HUS U yOBbIBaHUS, OOJACTH TMOJOXKUTEIbHBIX U OTPHIIA-
TEJIbHBIX 3HAYCHUN U T.11.);

— ucnonvzoeamv KeaopamuuHylo (QyHKuuio 01
peuienua npocmeniux 3a0a4, C6A3AHHBIX C 0COOEH-
HOCIAMU _Pe2UOHA, POOHO20 20P00d, UHMeEPnpemupo-

Tepmunomornue-
CKUH IUKTAHT

CamocrogTeabpHas
paborta Ne 1-7

KoHntposnbsnsle pa-
00THI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

eamp pe3yibmam

OOyuawmuiicsi MOJYYUT BO3MOKHOCTb HAYYUTbCS
MJIsi obecrevyeHUs] BO3MOKHOCTH YCIHEIIHOTO TMpo-
A0JIKeHUs1 o0pa3oBaHusi Ha 0230BOM M YIJIy0JIeHHOM
YPOBHSIX:

— Ha MpuMepe KBaJpaTUYHOM (QYHKLUHU, HUCIOJIB30-
BaTh mnpeoOpa3oBanusi rpapuka ¢ynkmmn y=f(x) ams
noctpoenus rpaduxos Gynxuuit ¥ = af (kx+b)+c.

— HaxoJIuTh MHOXKECTBO 3HAYEHUH, HYJIU, IPOMEXKYT-
KM 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaJpaTHUYHOU
byHKIUY;

— OIMCHIBAaTh CBOWCTBA ()YHKIMI HA OCHOBE HMX Tpa-
(bu4eckoro npeacTaBICHUS;

— IIOHUMAaTh CMBICH 3anucedl Buja a3, a4 u T.1., TOC
a — HEKOTOPOE YHCJIO;

— CcTpouTh TpaduKH JIMHEHHOH, KBaApaTHYHON
GyHKIU;

— WUIIOCTPUPOBATh C MOMOILBIO TpaduKa peanbHyro
3aBMCUMOCTB WJIM IIPOLIECC 110 UX XapaKTEPUCTHKAM;

x"=a.
— pelaTth ypaBHEHMS BUJA ;
— WCTOJB30BaTh CBOWCTBA W rpaduK KBaJApaTHYHON
(GYHKIMH TpU PEUIeHWH 337ad M3 JAPYIMX Y4YeOHBIX
IPEAMETOB

O0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCH
AJIS  YCIEIIHOT0 NPOJOJIKeHUsI 00pa3oBaHUsl Ha
yri1y0JieHHOM yYpOBHe:

— cocmaenames U peuiams JIUHEHHble U Keaopam-
Hble YPAGHEHUA, YPAGHEeHUA, K HUM C00AuUecs, Cu-
cmemul JTUHEHHbIX YPAGHEHUIl, HEPAGEHCME NpU pe-
uieHuu 3a0ay Opy2ux y4eOHvlX npeomemos, npaKmu-
YecKux 3a0ay, ompaxcarouux 0COOeHHOCmu pecuona,
20p00a unu noceneHus;

— 3HaTh Teopemy Buera s ypaBHEHUUN CTENeHH
BBIIIIE BTOPOH

YpaBHeHuUs U
HEPaBEHCTBA C
OJHOM mepe-
MEHHOM
14 yacos

O0yuawmuiicss Hay4YuTcsl I oOecleYeHUus: BO3-
MOKHOCTH YCHEHIHOT0 TPOJA0JKEeHUsI 00pa3oBaHUs
Ha 0a30BOM YpOBHe:

— pemarb IpoOHbIE pallMOHANbHbIE YPaBHEHUS, CBO-
Il UX K LEJIBIM YPaBHEHHUSM C MOCIEAYIOIIEH MpOoBep-
KOW KOpHEH;

— pelaTb HEPaBEHCTBA BTOPOM CTEIEHM, UCIIOIb3YS
rpaduyecKue npeacTaBIeHus;

— UCnOb306amb YPAGHEHUA U HEPACEHCMEA 0N
Pewenun npocmenmux 3a0a4, C6A3aHHbLIX C 0COOeH-
HOCIMAMU PE2UOHA, POOHO20 20P00a, UHMEPNPemupo-
eamp pe3ynbmam

OOyyaromuiics MOJMYYHUT BO3MOKHOCTH HAYYHTHCS
A obecreYyeHUs] BO3MOKHOCTH YCHEUIHOIO IIpo-
HOJIKeHHs1 00pa3oBaHus Ha 02a30BOM H YIJIy0JIeHHOM

Tepmunosornue-
CKMH HUKTAHT

CamMocrogTeabHas
pabota Ne §8-12

KonTponbHbie pa-
OOTEHI




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

YPOBHSX:

— pelaTh ypaBHEHHUs TPETbEl M UETBEPTOM CTENEHU
C IOMOIIBIO PAa3JIOKEHNUS Ha MHOXKUTEIM U BBEICHUSA
BCIIOMOTI'aTeJIbHbIX IEPEMEHHBIX, B YaCTHOCTU pEIIATh
OUKBa/paTHBIC YPaBHEHHUS;

— pemartb ApoOHO-THMHEHHBIC YPABHEHUS;

— pemarb ypaBHEHHs CIIOCOOOM Ppa3lOKEHHsS Ha
MHOXUTEIHN U 3aMEHbI IEPEMEHHON;

— HCHOJIb30BaThb METOJ WHTEPBAJIOB [UIsl pELICHUS
LEJbIX U JPOOHO-PALMOHAIIBHBIX HEPABEHCTB

OO0yyaomuiics TMOJYYUT BO3MOKHOCTH HAYYHMThCHA
A YCHEeUIHOTO TNPOAOJIKeHHs] 00pa3oBaHWs Ha
yri1y0JIeHHOM YPOBHe:

— pemats anredpanyecKkue ypaBHEHMsI C IapaMmerpa-
MU anredpanvdeckum U rpauueckuM MeToaMu;

— peliath ypaBHEHUS B IEJIbIX YHCIIAX;

— cocmaenames U peuwiams JIUHENHble U Keaopam-
Hble yPaAGHEHUsA, YPAGHEHUSA, K HUM C800AUUecs, CU-
cmembl JTUHEHHbIX YPAGHEHUNl Npu peuieHuu 3aoay
opyzux y4eOHbIX npeomemos, NPAKMuUuecKux 3aoad,
OMpax @caruux 0coOeHHOCmU pecuona, 20pooa uau
nocenenus;

— n300pakaTh MHOKECTBAa Ha IUIOCKOCTH, 3ajaBae-
MbI€ YPaBHEHHUSIMU

YpaBHeHud U
HEPAaBEHCTBA C
IBYyMsl Iiepe-
MEHHBIMH
17 yacoes

O0yuawmuiics Hay4YuTcsl I oOecleYeHUust BO3-
MO’KHOCTH YCIIEIIIHOT0 NPOAOJIKEeHUSI 00pa30BaHusl
Ha 0230BOM YpPOBHE:

— CTpOMTH TpaUKH ypaBHEHMH C JBYMs MEpEMEH-
HBIMH B TIPOCTEHINNX CITydasX, KOrjaa rpaduKoM SBIIS-
eTcs npsMasi, napadosa, runepoosia, OKpyKHOCTb;

— pemarb CIOCOOOM TIOACTAaHOBKM CHCTEMBI JIBYX
YpaBHEHHI C JABYMS MEPEMEHHBIMH, B KOTOPBIX OJHO
ypaBHEHME NEPBOI CTENeHHU, a JIpyroe - BTOPOH crerme-
HU;

— UCROb306amb YPAGHEHUSA U HEPABEHCMEA C 08Y-
MA NepemMeHHbIMU 014 PeUEeHUs RPOCmeluux 3a0au,
CBA3AHHBIX C O0COOEHHOCMAMU PEUOHA, POOHO20 20-
Pooa, unmepnpemuposams pe3yivman

O0yyamuiics MOJYYUT BO3MOKHOCTH HAYUYHMTHCS
AJsi ol0ecrevyeHUs] BO3MOKHOCTH YCHELIHOIO IPoO-
A0JIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIIy0J1eHHOM
YPOBHSX:

— HCIIOJIb30BaTh TIpauKu HpsIMOH, mapaboiibl, T'Hu-
nepOosbl, OKPY)KHOCTU JUI TPapHUuecKoro pereHus
CUCTEM ypaBHEHUH C IBYMsl IEPEMEHHBIMH;

— pemaTh TEKCTOBBIE 33J1a4M, UCIIOJIb3Ysl B KaUeCTBE
anreOpanveckoll MOJIEIM CHUCTEMY ypaBHEHUN BTOPOU
CTENEHU C JIBYMsl MEPEMEHHBIMHU; pEIIaThb COCTaBIIEH-
HYI0 CUCTEMY, HHTEPIIPETUPOBATh PE3YJIbTaT

O0y4amuics MOJYYUT BO3MOKHOCTH HAYYMTHCS

Tepmunooruue-
CKUU JUKTaHT

CamocTrosrenpHas
pabota Ne 12-15

KonTponbnas pa-
oota




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

AJIsl  YCIIENIHOr0 TPOAOJLKeHUsI 00pa3oBaHUsl Ha
yIi1y0JIeHHOM YPOBHe:

— n300pakaTh MHOXECTBA PEIICHUN CUCTEMBI ypaB-
HEHMH Ha MJIOCKOCTU

Apudmernuec-
Kasi U TeOMET-
pudecKkas mpo-
rpeccuun
15 yacos

Oo0yuawmuiicsi Hay4YuTcsl JJIA oOecleYyeHUusi BO3-
MOKHOCTH YCHEHIHOT0 TPOJA0JIKEeHUsI 00pa3oBaHMs
Ha 0a30BOM YpOBHe:

— omepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSMU: TO-
CIIeZIOBATENbHOCTh, apu(pMeTHdeckas mporpeccusi, reo-
METpHYECKas IPOrpeccus;

— pelars 3aJa4d Ha MPOrPECCUH, B KOTOPHIX OTBET
MOJKET OBITH IMOJyYeH HEMOCPEICTBEHHBIM IT0JCYETOM
6e3 mpuMeHeHus: GopMyII;

— IpPUMEHATh MHJEKCHbIE 0003HAueHMs ISl YJIEHOB
IOCJIEIOBATCIILHOCTEH;

— BBIBOAHUTH (POPMYJIBI N-TO WieHa apuPMETHUIECKON
IIPOIPECCUM U TEOMETPUUYECKON IIPOrpEeCcCUH, CYMMBI
MIEPBBIX N YJIECHOB apU(METUUYECKON U T€OMETPUUECKOM
IIPOrpeccuii, pelmarh 3aJadd C UCIOJIb30BAaHUEM ITHUX
opmyur;

— JIOKa3bIBaTh XapaKTEPUCTUYECKOE CBOMCTBO apud-
METHUYECKON U T€OMETPUYECKON ITPOTPECCUil;

— UCNONb306amb NpoOZpeccuu ONA PeuweHus npo-
cmeuuwux 3a0a4, C6A3AHHBLIX C 0COOEHHOCMAMU peU-
OHA, POOHO20 20p00a, UHMEPRPEMUPOEAMb pe3yilb-
mam

OOyyaromuiics MOJTYYUT BO3MOKHOCTH HAYYHTBHCS
AJsi olecrevyeHUs] BO3MOKHOCTH YCHEHIHOIO TMpPoO-
JAOJIKeHUs1 00pa3oBaHus Ha 02a30BOM U YIiIy0J1eHHOM
YPOBHSX:

— OIepupoBaTh MNOHATUSAMHU: MOCIEAOBATEIBHOCTD,
apudMeTHyecKass TPOrpeccHsi, TE€OMETpUYECKas IIpo-
rpeccus;

— MPUBOJUTH MPUMEPHI 3aJlaHUs TOCIIEI0BATEIBHO-
cTedt popmysiol n-To ujIeHa U PEeKyppeHTHOU Gopmy-
JIOM;

— pemiath 3a/J1a4u Ha apuPMETHUECKYI0 U TeOMETPH-
YECKYI0 MPOTPECCHI0

OOyyaromuiics MOJYYHUT BO3MOKHOCTH HAYYHTHCS
A YCHEUIHOT0 TNPOAOJKeHHs1 00pa3oBaHUsI Ha
yriy0JIcHHOM yYpOBHe:

— CBOOOJHO OMNEPHPOBATh MOHSTHUSIMH: TIOCIEI0BA-
TEIHHOCTh, OTPAaHUYEHHAs TOCIEI0BATEIHbHOCTh, MOHO-
TOHHO Bo3pacTtaromias (yObIBaroIIas) MOCIEI0BATEb-
HOCTb, TIpe/e TMOCIeI0BATEILHOCTH, apupMeTHIecKas
MPOrpeccusi, TEOMETPUYECKasi MPOTPECcCUs, XapaKTepu-
CTUYECKOE CBOMCTBO apudmeTndeckoil (reomerpuue-
CKOI1) Iporpeccuu

Tepmunosornue-
CKUU TUKTAHT

CamocrosiTenbHast
pabora Ne 16-21

KoHntpoubsssle pa-
00THI

DNEeMEHThI
KOMOWHATOPUKH

O0yuawmuiicsi Hay4YuTcsl I oOecleYeHUusi BO3-
MOKHOCTH YCHEHIHOT0 TPOA0JKeHUsI 00pa3oBaHus

MaremMaTnuecKkum
TUKTAHT




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

Y TEOPUH BEPO-
STHOCTEN
13 wacos

Ha 02a30BOM YPOBHeE:

— pemiaTh MPOCTEHIMEe KOMOMHATOPHBIC 3a7a4d Me-
TOJIOM IIPSIMOTO ¥ OPraHU30BaHHOTO Mepedopa

— WMETh NPEJCTABICHUE O POJM 3aKOHA OOJBIIHX
YHCENT B MACCOBBIX SIBJICHUSIX;

— OIICHMBaTh KOJIMYECTBO BO3MOXKHBIX BapHUaHTOB
METOJIOM Iepedopa;

— HWMETb MPEJICTABICHUE O POJIH MPAKTUICCKU TOCTO-
BEPHBIX U MAJOBEPOSTHBIX COOBITHH;

— CpaBHHBaThb OCHOBHBIC CTATUCTHYCCKHE XapakTe-
PHUCTHKH, MOJYYCHHBIC B MPOIECCE PEIICHHS MPHUKIIAI-
HOU 3ala4M, U3yUCHHU PCAJIbHOTO SABJICHUA,

— UCRONb308aMb KOMOUHAMOPUKY U MeEopUlo 8epo-
AMHOCMeEN Ol peuleHuss RPOCmelmux 3a0ay, cés-
3AHHBIX C OCOOEHHOCHAMU PeZUOHA, POOHO20 20P00a,
UHMeEPpRpemuposams pe3yibmam

OOyyaromuiics MOJYYUT BO3MOKHOCTH HAYYHTBHCS
AJsi olecrieyeHUs] BO3MOKHOCTH YCIHEIIHOTO TMpPo-
A0JIKeHUus1 00pa3oBaHusi HA 0230BOM M YIIyOJICHHOM
YPOBHSX:

— OIEpHPOBATH MOHATUAMH: (PAKTOPHAI YHCIA, TIEpe-
CTaHOBKH M COUYETaHUs, TpeyronbHuk [lackais;

— NPUMEHATHh NPABUIO MPOU3BEACHUS MPH PELICHUU
KOMOMHATOPHBIX 3ajay;

— OINepHpOBaTh MOHATHAMM: CIyYaWHBIA OIBIT, CITy-
YailHBIN BBIOOpP, WCIIBITAHUE, HIIEMEHTApHOE CIydailHOe
coOBITHE (MCXOM), KIIACCUUYECKOE ONpeeIeHUE BEeposT-
HOCTH CIIy4allHOTO COOBITHS, ONEpallUK HaJ CIIy4ailHbI-
MH COOBITUSIMU;

— MpPEACTaBIATh WH(POPMALMIO C TOMOIIBIO KPYroB
Diinepa;

— pemarb 3aJadd Ha BBIYHCICHHE BEPOSITHOCTH C
MOJICYETOM KOJIMYECTBA BapUAHTOB C MOMOIIbIO KOMOU-
HATOPHKH;

— W3BIEKaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH
uHpOpMaINIO, MPEJICTaBICHHYI0 B TaONMIAX, HA JHa-
rpamMmax, rpadukax, OTpa)xkarollyr0 CBOMCTBA U Xapak-
TEPUCTHKH peasIbHBIX MPOLECCOB U SBICHUN

OO0yyamuic MOJYYUT BO3MOKHOCTH HAYYMTHCS
AJISl  YCIENIHOTO NPOAOJIKEeHUsI 00pa3oBaHusl Ha
yrjiy0JIeHHOM YPOBHe:

— 3HaTh NPUMEPHI CIIyYalHbIX BEJIMYNH, U BBIUYUCIISTD
UX CTaTUCTHUYECKHE XapaKTePUCTHUKHU;

— HCIOJIb30BaTh (POpMysIbl KOMOMHATOPUKH TP pe-
[IEHUU KOMOMHATOPHBIX 3a]1a4;

— pelarh 33J1a4M Ha BBIYUCICHUE BEPOSITHOCTU B TOM
qHCIIe ¢ UCTOJIb30BaHUEM (hOpMYII.
B noBceHEBHOM JKU3HU U IIPU U3YYEHUH IPYTUX IPE-
METOB:

CamocrosiTenbHas
paborta Ne 22-25

KonTposnbnas pa-
6ota




Tema

IIpenmeTHbIe pe3yJIbTAThI

DopMbI KOHTPOJIA

— npeocmagnams UHGOpMaAyuUio 0 PeaibHvIX NPo-
yeccax u sA6J1EHUAX CROCOOOM, AOEKBAMHBIM ee C8Oll-
cmeam u yeau uccied06anus;

— aHanu3upoeamv U CPAGHUEAMDL CHMAMUCHUYE-
CcKUue XapaKkmepucmuku evl0opoK, nOJIY4eHHbIX 8 NPO-
yecce pewieHus NPUKIAOHOU 3a0ayu, U3YUEHUA pe-
AnbHO20 AGJICHUA, PEUeHUsA 3a0auu U3 Opy2ux y4deo-

HbIX npeomemos

1. H.TIaHI/IpyeMbIe pe3yJabTaThbl 0CBOCHUA yqeﬁﬂoro npeamMera Fe()MeTpI/Iﬂ

1.1. JInyHOCTHBIE IUIAHNPYeMbIe Pe3yJIbTAThI

Kpurepun JInyHOCTHBIE IIpenmeTrHble pe3yJIbTaThI
chopmupo- pe3yJbTaThl
BAHHOCTH
Camoonpene- | 1.1. Ceopmuposannocmo dopMupoBaHUE TPEICTABICHUNA O Mare-
JeHue (JIMY- | pOCCULICKOU 2PaNCOAHCKOUL MaTHKE Kak O METOIE IMO3HAaHWUA IEHCTBU-
HOCTHOE, UOEHMUYHOCU: NAMPUO- TEJIbHOCTH, II03BOJISIIOIIEM OINMCHIBATh H
npodgeccuo- musma, yeasxcenuss k Ome- U3y4aTh peasibHbIE MPOLIECCHI U SIBJICHMUSL:
HaJIbHOE, uecmsy,  NPOWIOMYy U | — OCO3HAaHUE POJIM MaTeMaTWKH B pa3Butuu Poc-
JKM3HEHHOe) HACMOAWEMY MHO20HAYU- | CHH U MHUDA,;
OHANbHO20 Hapoda Poccuu — BO3MOXHOCTBH IIPUBECTH IIPUMEPHI U3 OTEYe-
CTBEHHOM M BCEMHUPHON MCTOPUM MaTeMaTHYECKHX
OTKPBITHH U X aBTOPOB
1.5. Cpopmuposannocmo Pa3BuTre yMeHUI IPUMEHATh N3Y4YECHHbIE
0mMeemcmeeHH020 OMHO- MOHSTHSI, PE3YJIbTAThl, METO/BI JUISl PEIICHUS
wenus k(YMK «I'eomert- 3aJa4 MPaKTHUYECKOT0 XapakTepa U 3a1ad u3
pHs» aBTOPOB CMEXHBIX JIUCHUUIUIMH C HCIIOJIb30BAaHUEM
JI.C. AranacsHa, IpU HEOOXOJAMMOCTH CHPABOYHBIX MaTepua-
B.®. byty30Ba, JIOB, KOMITBIOTEPA, MOJIB30BaThCA OLEHKON U
10.A. T'nazkoBa u 1ip.) MIPUKUAKON TP MPAKTUYECKUX pacueTax:
— PpeuleHHe NMPAKTUYECKUX 3a/1ad C PUMEHEHUEM
OCO3HAHHOMY 6blO0pY U | TPOCTENIIUX CBOUCTB (QUIYD;
noCmpoenuto OanbHelwel |  — BEITIOTHEHNE MPOCTEHIINX MOCTPOCHUH U H3Me-
UHOUBUOYALLHOU  MPAEK- peHHUHl Ha MECTHOCTH, HEOOXOJMMBIX B peabHOU
mopuu  00pazo06aHus HA | KU3HU.
base opueHmuposKu 6 Mmu- @opMHUpOBaHUE CHCTEMATHUYECKUX 3HA-
pe npogeccuii u npoghec- HUI O IJIOCKHMX (UIypax M UX CBOMCTBAx,
CUOHATHBLY  Npeonoume- MPEACTABICHUN O MPOCTEHIINX IPOCTPAH-
HULl, € Y4e€mom ycmoudu- CTBEHHBIX Te€JIaX; PA3BUTHE YMEHHUU MOJEIIH-
6blX NO3HABAMENbHbIX UH- pOBaHUs pealbHBbIX CUTyallull Ha S3bIKE I'eO-
mepecos U nompeoHo- METpPUH, UCCIETOBAHMS MOCTPOECHHOW MOJIe-
cmei peuona, a maxoice JU C HCIIOIBb30BAHUEM T'€OMETPUYECKUX II0-
Ha OCHOB6e hOpMUPOEAHUA HATUA U TEOPEM, almapara aiareOpsl, pere-
yeaxcumeibnoco OmHo- HHUS TCOMETPUYCCKHUX U IIPAKTUYCCKUX 3a1a4
weHusi K mpyoy, pa3eumusi
onelma y4acmusi 6 COYU-
AbHO 3HAYUMOM MPYOe
CMBIC/1000- 2.1. Ceopmuposannocmo OBnazeHue TEeOMETPUUECKUM  SI3BIKOM;

pa3oBaHue

omeemcmeeHHo20  ONHO-

Pa3BUTHC YMCHH HMCIIOJIB30BaATh €TI0 IJIid




WleHus K Y4YeHuio, 20moe-
HOoCmu U  cnocobHocmu
obyuarwuxca K camopas-
8UMUIO U CaMO00Opazosa-
HUI0 HA OCHO8E MOMUBA-
yuu K 00y4eHuro u no3ua-
HUIO

HUCIIOJIB30BaHHEM

OIMCaHUs IPEAMETOB OKPYXKAIOLIEro MHUpa;
pa3BUTHE IPOCTPAHCTBEHHBIX IpPEACTaBIIE-
HUM, U300pa3uUTENbHBIX YMEHHI, HaBBIKOB
TEOMETPUYECKUX ITIOCTPOCHU.

dopMupoBaHue ymeHUW GdopManM3anud 1
CTPYKTYpPHpOBaHUsI WH(POPMALNH,
BBIOMPATh CIOCOO MPEJCTaBICHUS TaHHBIX B
COOTBETCTBHU C IIOCTABJIICHHOM 3a7adei -
TaOIMIBI, CXEMbI, IpadUKH, JUArpaMMBbI, C
COOTBETCTBYIOIIUX MPO-
I'PaMMHBIX CPEJICTB 00paOOTKH JTaHHBIX

YMEHUS

1.2. MeTanpeaMeTHble IVIAHUPYeEMbIe pe3yJbTaThl

Yuusepcaib-
Hble yyeOHbIe
IelcTBUuA

MertanpeameTHblie pe3yJibTaThbl

Tunossble 3agaun
npumeHenus YY/{

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUA

P1 Ymenue ca-
MOCTOSITEJIBHO
ONpenensaTh Lie-
oM o0ydeHwus,
CTaBUTh U (oOp-
MYJIHPOBATH
JUISL ce0s1 HOBBIE
3a7aund B ydebe
U T03HaBaTelb-
HOU JIeSITENbHO-
CTH, pa3BUBaTh
MOTHUBBI U HWH-
TEpeChl  CBOEU
MO3HABATEIIb-
HOU JIEATENBHO-
ctu (1enemnosna-

P11 AHanu3upoBaTh CYIIECTBYIONIME W IJIAHUPOBATH
Oynyuire oOpa3oBaTeIbHBIC PE3YIbTAThI

P1> VnentudunupoBaTh COOCTBEHHBIC MPOOJIEMBbI U
OTIpEeNIeNIATh TTIaBHYIO Ipo0IeMy

P13 BeiaBurath BepcuM pelieHHs MpoOsieMsl, hopmy-
JMPOBATh THIIOTE3BI, IMPEIBOCXUINATh KOHEYHBIH pe-
3yJbTaT

P14 CraBuUTh 1IeNb JAEATEIILHOCTH Ha OCHOBE OTpejie-
JIEHHOM MpOOJIEeMBI U CYIIECTBYIOIIMX BO3MOXKHOCTEH
P15 ®opmynupoBaTh ydeOHBIE 3aJa4yll Kak IIard Jo-
CTHIKEHMsI TIOCTABJICHHOM LENIN 1eATEIbHOCTH

P15 OOOCHOBBIBATH IIENIEBbIE OPUEHTHPHI M TPUOPHUTE-
Thl CCBUIKAMH Ha IIEHHOCTH, yKa3biBasi U 00OCHOBBIBas
JIOTHYECKYIO MOCIIEIOBATEIHHOCTD [IaroB

[TocranoBka u perie-
HUe y4eOHbIX 3aJ1a4
YyeOHoe coTpynHuYe-
CTBO

Texunonorust  opmu-
pytomero  (6e3oTme-
TOYHOTO) OI[CHUBAHUS
DKOJIOTO-
oOpa3oBaTenbHas Jes-
TEBHOCTh

Metox npoekToB
VYuebHo-
UCCIIeIOBATeNbCKas
JESTSIILHOCTD
Keiic-meton

TaHue)

P> Ywmenue ca- | P»1 Onpenenste HeoOXoAUMBIE elicTBHE(s) B cOOoTBET- | [locTaHoBKa u perre-
MOCTOSITEIIFHO CTBUU C Y4eOHOU M TO3HABATENbHOM 3aauell U COCTaB- | HUE Y4eOHBIX 3a1a4
MJIaHUPOBATH JISITh aJITOPUTM UX BBITTOTHEHUS Opraau3zanust yueOHO-

OyTH JOCTHXKe-
HHUS 1enen, B
TOM 4YHCIIE allb-
TEepHATHBHBIE,
OCO3HAaHHO BBI-
Oupate Hambo-
aee 3¢¢exTus-
HblE  CIOCOOBI
pemieHust y4eo-
HBIX U MO3HaBa-
TENbHBIX 33134
(TutanupoBa-
HUE)

P22 OO0CHOBBIBATh U OCYLIECTBIATH BBIOOP Hamboiee
3¢ (peKTUBHBIX COCOOOB pelIeHUs] yu4eOHBIX M IMO3Ha-
BaTeNbHBIX 3a]a4

P>3 OmpenensTb/HaX0AuTh, B TOM YHCJIE M3 IPEIIIO-
KEHHBIX BapHUaHTOB, YCJOBUS JJISi BBINOJHEHUS y4eo-
HOMU M II03HABATEILHOU 3a1auu

P24 BricTpanBaTh JKM3HEHHBIE TUIAHBI Ha KPaTKOCPOU-
HOe Oynyiiee (3asBISATH IIEJIEBbIE OPUEHTHUPHI, CTABUTH
aJIeKBaTHBIC UM 3a/1a4d W TpeJiarath JACHCTBHS, yKa-
3pIBasi U OOOCHOBBIBAsl JIOTMUECKYIO I1OCJIEI0BATENb-
HOCTb I11aroB)

P>5 BeiOupats U3 IpenioKeHHBIX BapUAHTOB M CaMO-
CTOSITEJIFHO HMCKaTh CPEJCTBA/pecypchbl Ui pPELICHHUs

ro COTPYJIHUYECTBA
Meto1 IpoeKTOB
VYueOHO-
HCCIIef0BaTEIIbCKask
JIeSITeIIEHOCTD
Keiic-meTon




YuuBepcaib-
HbIe y4eOHbIe
AeMCTBUA

MetanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumeHenus Y'Y/

3aJja4M/TOCTHXKEHUS 1eNIn

P25 CocTaBisaTh IJIaH pelieHus npoOsaeMbl (BBIIOJIHE-
HUS IPOEKTA, MPOBEICHUS UCCIIETOBAHMS)

P>7 OrnpenensTe NOTEHUMAIbHBIE 3aTPYAHEHUS IIpU
pelieHnr y4eOHOM U MOo3HABaTENbHOW 3a/ladyll U Haxo-
JUTh CPEACTBA JUIsl UX YCTPAHEHHUS

P25 OnuceiBaTh CBOUM ONBIT, OQOPMIISS €ro I Tepe-
Jaud JPYyTMM JIOJSM B BHUJAE TEXHOJOIMM pPEIIECHUs
MIPAKTHUYECKHX 3aj[a4d ONpeAesIEHHOro Kiiacca

P29 IlnanupoBath U KOPPEKTUPOBATH CBOK MHAMUBUTY-
AITbHYI0 00pa30BaTENIbHYIO TPACKTOPHIO

P3 Ywmenue co-
OTHOCUTb CBOH
JIEHUCTBHUS c
IUIAHUPYEMBIMU
pe3yibpTaTraMu,
OCYLIECTBIIATh
KOHTpPOJIb CBOEH
JESATEIIBHOCTH B
mpouecce  J10-
CTH)KEHHS  pe-
3yJIbTarTa, OIpe-
JENATh  CIIOCO-
Obl neiicTBuil B
pamMKax Ipen-
JIO’KEHHBIX
YCIIOBUHM U Tpe-
OoBaHM, KOp-
PEKTUPOBATH
CBOM JIUCTBUSA
B COOTBETCTBUU
C U3MEHSIOIIEH-
ci  cUTyauueu
(KOHTpOIb u

P31 Onpenensitb COBMECTHO C IEJAaroroM U CBEPCTHH-
KaMH KPUTEPHUM IUIAHUPYEMBIX PE3yJIbTaTOB U KpUTE-
UM OLIEHKH CBOEH YUeOHOH eATeIbHOCTU

P32 Cucremaru3upoBath (B TOM 4HCI€ BBIOUpATh MpPHU-
OpUTETHBIE) KPUTEPUM IUIAHUPYEMBIX pPE3YyJIbTaTOB U
OLICHKH CBOEH JESITEIbHOCTU

P33 OTOuparh MHCTPYMEHTHI NIl OLIEHUBAHUS CBOEU
JEATEIIBHOCTH, OCYILECTBJIATh CAaMOKOHTPOJIb CBOEH
JESTEIIbHOCTH B paMKax IPEAJOKEHHBIX YCIOBUM U
TpeOoBaHM

P34 OueHuBaTh CBOIO JEATEIBHOCTb, ApTryMEHTUPYS
IIPUYUHBI JOCTHKEHUS WIN OTCYTCTBHS IUIAHUPYEMOTO
pe3yibTara

P35 Haxonnute nocTaTOYHBIE CPENCTBA AJIS BBITIOJIHEHUS
y4eOHBIX ACHCTBUM B M3MEHSIOUICICS CUTyalluu /1N
IIPY OTCYTCTBUU IUIAHUPYEMOTO pe3ysbTaTa

P36 Paboras no cBoeMy IUIaHy, BHOCUTh KOPPEKTUBHI B
TEKYILIYIO IeATEIBHOCTh HA OCHOBE aHAJIN3a U3MEHEHUN
CUTyallUu JUIsl TIOJY4YEeHHs 3allJIaHUPOBAHHBIX XapakTe-
PHUCTUK IPOAYKTa/pe3ybTara

P37 YcraHaBiauBaTh CBSI3b MEXAY IOJYyYEHHBIMU Xa-
paKkTEPUCTUKAMM NPOAYKTAa M XapaKTEPUCTHKAMH IpO-
1ecca JIeATeIbHOCTH U MO 3aBEpUICHUH JESTEIbHOCTH

ITocranoBka u pele-
HHE y4eOHBIX 3a/1a4
[Moarammaoe hopmmpo-
BaHHUEC  YMCTBEHHBIX
JIEUCTBUI
Opranuzanus yueOHO-
T'O COTPYTHUYECTBA
TexHosnorust  dopmu-
pyromero  (6e3oTme-
TOYHOT'O) OI[CHUBAHUS
VYuebHo-
TI03HABATEIILHBIC
(yuebHo-
NPaKTUYECKHE) 3a/1aun
Ha CaMOPETYISIIHNI0 U
CaMOOPTaHU3AIUI0
Meto1 IpoeKTOB
Yy4eOHo-
UCCIIeIOBATEIIHLCKAS
JeSITeIIbHOCTD

KOPPEKIIHS) npejiaraTb U3MEHEHHE XapaKTEpUCTHK Ipolecca IS
MOJTyYEHUs yITyUIICHHBIX XapaKTePUCTHK MPOAYKTa
P3g CBepsaTb CBOM ACWUCTBUS C LENbIO U, IPH HEOOXO-
JUMOCTH, UCTIPABJISITh OUIMOKH CAMOCTOSATEIBHO
Py Ymenue | Ps1 Onpenensite KpUTEPUH MPABUIIBHOCTH (KOPPEKTHO- | OpraHusaius y4eOHo-

OIICHUBATh IIpa-
BUJIBHOCTH  BbI-
IIOJTHCHUA

yueOHOl 3ama-
9d, COOCTBEH-
HBIEC BO3MOKHO-
CTH €€ PEUICHHS
(oeHKa)

CTH) BBIIIOJTHEHUS Y4eOHOI 3a1auu

P42 AHanu3upoBaTh U 0OOCHOBBIBATH MPUMEHEHHE CO-
OTBETCTBYIOLIETO HWHCTPYMEHTApUsl JUIS BBITOIHEHUS
yaeOHOM 3a1auun

P43 CBOOOHO MOJIB30BATHCS BHIPAOOTAaHHBIMU KpHUTE-
pPHUSIMH OLIEHKU M CaMOOIIGHKH, HCXOJS U3 LIEIU U UMe-
IOLIMXCS CPEACTB, pa3iuyasi pe3ysbTaT U CocoObl Jeii-
CTBUH

Ps4 OueHuBaTh TPOAYKT CBOEHU AEATEIBHOCTH MO 3a-
JTAHHBIM W/WJIK CaMOCTOSITEJIbHO ONPEACICHHBIM KpH-

IO COTPYTHAYECTBA
Texunonorust  opmu-
pytomero  (6e3orme-
TOYHOTO) OI[CHUBAHHUS
VYy4eOHo-
MO3HABATEIIbHBIE
(yuebHo-
MPaKTUYECKHE) 3a/1auun
Ha CaMOPETYJSIHUI0 U
CaMOOPraHU3aIUIO




YuuBepcaib-
HbIe y4eOHbIe

MetanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumeHenus Y'Y/

AeHCTBUA

TEpUsIM B COOTBETCTBUH C IIEJIBIO JIEATEIBHOCTH MeTton IpoeKkToB

Ps5 OOOCHOBBIBATH JIOCTHXKUMOCTH II€JIM BBHIOpAHHBIM | Y4ueOHO-

CrocoOOM Ha OCHOBE OIICHKM CBOMX BHYTPEHHHX pe- | MCCIIeOBaTEIbCKas

CYpPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB JIeSATEIbHOCTh

Pss OukcupoBaTh M aHAIM3UPOBATh IUHAMHKY COO-

CTBEHHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB
Ps  Brnanenue | P51 HabGmronate u aHaM3upoBaTh COOCTBEHHYIO yueO- | [loctanoBka u pere-
OCHOBaMHU  Ca- | HYIO U MMO3HABATEIbHYIO JACSITEIBLHOCTh U JCATCILHOCTh | HHE YIeOHBIX 3a1a4
MOKOHTPOJIS, Ipyrux o0ydaroluxcs B poliecce B3auMOIPOBEPKU Opranuzanus yueOHO-
CaMOOIICHKH, Ps> CoOTHOCUTH peasibHbIC U TUIAHUPYEMBIE PE3yJIbTa- | O COTPYIHUYECTBA
OPUHATUS ~ pe- | Tl MHAWBHUIyabHON 00pa3oBaTeNbHON nesTenbHOCTH | TexHomorus — dopmu-
HICHUH H OCY- | U JIeJaTh BBIBOJIBI pytomero  (6e30T™e-
[IECTBICHUS Ps 3 [IpunuMaTth pelieHre B y4eOHOM CUTyallMi U HECTH | TOYHOT'0) OLIEHUBAHUS
OCO3HAHHOTO 3a HEr0 OTBETCTBEHHOCTh JkoJoro-

BbIOOpa B yueo-
HOM M IO3HaBa-

P54 CamMocToATEIbHO OIpCACIIATL IIPUYUHBI CBOCTO
ycrcxa Uik HCYCIICXa U HAXOJUTh CIIOCOOBI BbIXOJa U3

06p830BaTe.TH:>Ha$I ACA-
TCIBHOCTD

TeJbHOM  (MO- | cUTyaluu Heycexa VYyebHo-
3HaBaTebHas Pss PerpocnieKTUBHO ONpENeNsiTh, KakKUe AECUCTBUS IO | I03HABATEIbHBIE
peduekcus, ca- | peleHU0 yuyeOHOM 3aaauu WK mapaMeTpsl 3Tux jaei- | (yueOHo-
MOpPEryJsius) | CTBUI NPHUBENM K MOJYyUYEHHUIO MMEIOIIETocsl MPOAYyKTa | IPaKTUYECKUE) 3a1a4u
y4eOHOIl e TeTbHOCTH Ha (dbopmupoBaHue
Pse JleMOHCTpUpPOBATh MPUEMBI PETYISIIMM TCUXOPH- | pediekcuun
3MOJIOTUYECKUX/ SMOLMOHAIBHBIX COCTOSHUM Ui 10- | MeToa MpoeKToB
cTrkeHus 3¢ dexTa ycrnokoeHus (yCTpaHEHHs SMOLMO- | YUeOHO-
HAJIbHOW HamNpsHKEHHOCTH), 3(p(deKkTa BOCCTAHOBJIEHHUS | UCCIIEI0BATEIbCKAs
(ocnabnenust NposIBJICHUNM yTOMIIEHUS ), 3pPeKTa akTu- | AeITeIbHOCTh
BU3allMM (TIOBBILICHUS MCUXO(PHU3UOIOTHUECKON peak-
TUBHOCTH)
ITo3HaBaTeIbHbIC YHHBEpPCAJIbHbIC YUeOHbIe NelCTBUS
115 VYwmenue | Ils1 IlonOupare cioBa, CONOAYMHEHHBbIE KIIOUYEBOMY | YueOHble — 3ajaHus,
OINPEACIATh I0- | CIOBY, ONPEAEISAIOIINE €T0 PU3HAKU U CBOMCTBA o0ecreunBaromue
HATUS, co3na- | Ils2 BricTpauBaTh JOTMYECKYIO 1LIETIOYKY, COCTOSLIYIO | (pOpMHpOBaHHE JIOTH-
BaTh  000011e- | U3 KIIFOYEBOT'0 CJIOBA U CONOJYUHEHHBIX €MY CIIOB YECKUX YHHUBEpPCaJb-
Husl, ycraHas- | Ils3 BpinensaTs oOmumii mpu3HaK JBYX WM HECKOJBKUX | HBIX y4eOHBIX Jei-
JUBaTh AaHaJO- | IPEIMETOB WU SBJICHUN U OOBICHATH UX CXOJICTBO CTBUH
rum, knaccudu- | Is4 OObequHATH NPEAMETH U SIBICHUS B rpymisl 1o | CTpaTeruu cMbICIOBO-
UpOBaTh, Ca- | ONpeAEJICHHBIM MPU3HAKaM, CPaBHUBATh, KJIACCU(UILIU- | TO YTEHUS
MOCTOSITEJIBHO | poBaTh U 000011aTh (PAKTHI U SIBICHUS Huckyccus
BbIOUpaTh  oc- | ITg5 BoinensaTh sABIeHUE U3 OOLIETO psijia APYrHX siBiie- | MeToJ MeHTalIbHBIX
HOBaHUS W KpU- | HUU KapT
TEPUH s | Ilss Ompenensts 0OCTOSATENBCTBA, KOTOpBIE Mpeale- | DKOoJIoro-
KJlaccugpuka- CTBOBAJIM BO3HUKHOBEHMIO CBSI3M MEXAY SIBJIEHUSMH, | oOpa3zoBaTenbHas Aes-
UM, YCTaHaB- | U3 JTUX OOCTOATENBCTB BBLACTATH OINpPENEIIONIUE, | TEIbHOCTD
JUBaTh IpU- | CIOCOOHBIE OBITH MPUYMHOM JTAaHHOTO SIBJIEHHUS, BBISB- | MeTo MpoeKToB
YUHHO- JATh NPUYUHBI U CIEACTBUS SBJICHUN VYuebHo-
cieactBeHHble | ITg7 CTpouTh paccy’kaeHuEe OT OOLIMX 3aKOHOMEPHO- | HCCIIEOBaTENIbCKas
CBS3M, CTPOMUTH | CTEM K YAaCTHBIM SIBJIEHUSM U OT YacCTHBIX SIBJICHHUH K | I€ATEIbHOCTH
JIOTUYECKOe 00IIIMM 3aKOHOMEPHOCTSM JleGatnl
paccyxnenue, | Ileg CTpouth paccykaeHHE Ha oOcHOBe cpaBHeHus | Kelic-meTonq




YuuBepcaib- MeranpeaMeTrHble pe3yabTaThl Tunosbie 3a1a4u
HbIe y4eOHbIe npumeHenus Y'Y/
AeHCTBUA
YMO3aKJII04e- MPEIMETOB U SBJIEHUH, BBIAETAS IPU 3TOM OOIIHNE MpPHU-
HHUE (MHAYK- | 3HAKU

TUBHOE, JICHYK-
THBHOE, 110 aHa-
JIOTUH) U JIeNIaTh
BBIBOJIBI (JIOTH-
yeckue YY/I)

Ils9 V3narath MmosyuyeHHY HMH()OPMALMIO, UHTEpIIpE-
TUPYS €€ B KOHTEKCTE peIIacMoi 3a1a4n

Ils10 CamocToATeNnbHO YKa3blBaThb Ha HH(GOPMALHIO,
HYK/IAIOIIYI0CS B MPOBEPKE, MpeajaraTb U MPUMEHSAThH
croco0 MpOBEPKHU JOCTOBEPHOCTU MHPOPMALIUU

Ils11 Bepbanu3oBaTh SMOIMOHANBHOE BIICUYATICHHE,
OKa3aHHOE Ha HEr0 HCTOYHUKOM

IIs.12 OOBACHATH SBJICHUS, IPOIECCHI, CBS3H M OTHOIIIE-
HUS, BBIBJISIEMbIE B XOJI€ MO3HABATEILHONW U HCCIENO-
BaTEJIbCKOW AESITENbHOCTU (IPUBOAUTH OOBSICHEHHE C
U3MeHEeHHeM (pOpMbl IIPeACTaBICHUS; OOBACHATD, 1€Ta-
TU3UPYs Wik 00001mas; OOBsICHATh C 3aJaHHOW TOYKHU
3peHHUs )

Ils.13 BEISBIATH W HA3bIBaTh NMPUYUHBI COOBITHS, SIBJIE-
HUs, B TOM 4MCJI€ BO3MOXHbIE / Haubosee BepOsATHBIE
NPUYHHBI, BO3MOXKHBIE TTOCIICACTBUS 3alaHHON MPUYH-
Hbl, CaMOCTOSTEIbHO  OCYHIECTBJISISI ~ IPUYMHHO-
CJIEICTBCHHBIN aHAIN3

IIs.14 Jlenate BBIBOA HAa OCHOBE KPUTHUYECKOI'O aHAIU3a
pasHBIX TOYEK 3pEHUs, TOATBEPKIATh BBIBOI COO-
CTBEHHOI apryMeHTaluell WM CaMOCTOSTEIbHO IOJTy-
YEHHBIMH JaHHBIMU

II; Ymenue co-
31aBaTh, IpH-
MEHSTh W TIpe-
00pa3oBHIBATH
3HAKH ¥ CHMBO-
JBI, MOJENU W
CXEMBI JIISl pe-
meHust  y4e0-
HBIX ¥ MO3HABa-
TEJNBHBIX 3a/1a4
(3HAKOBO-
CHUMBOJIMYECKHE
/ MoJnenupoBa-
HUE)

II71 O6o3HauaTh CUMBOJIOM M 3HAKOM TPEIMET W/WIH
SBJICHUE

II7 > OnpenensTh JOTMYECKUE CBSI3U MEXK]y MpeaMeTa-
MU W/WJIU SIBJIIEHUSIMHU, 0003HAa4YaTh JaHHbIE JIOTUYECKHE
CBSI3M C ITIOMOIIBIO 3HAKOB B CXEME

II73 Co3naBaTh aOCTpakTHBIM WM pealbHBIM 00pa3
npeaMeTa |/iiu SBIeHUS

I1I7 4 CTpouTh MOJENb/CXEMY Ha OCHOBE YCJIOBUI 3aja-
YU U/WIK CTIOco0a ee perieHust

II75 Co3naBaTh BepOalbHbBIE, BEIIECTBEHHBIE U HH(OP-
MalMOHHBIE MOJENIU C BBIJICJICHUEM CYIIECTBEHHBIX Xa-
pakTepUCTUK OOBEKTa ISl OMpeneNeHus crocoba pe-
IIEHUS 33/1a4¥ B COOTBETCTBUU C CUTYalMEi

II7 TlpeoOpa3oBbIBaTh MOJIETH C 1ETBIO BBISBICHUS
OOIINX 3aKOHOB, OMPEACISIOMUX JaHHYIO MPEIMETHYIO
o0nacTb

IT7 7 TlepeBoIUTH CIOXKHYIO MO COCTaBy (MHOTOAcCIEKT-
HY10) HHPOpMaIHIO 13 rpaduyecKoro win (Gpopmanuszo-
BaHHOTO (CUMBOJBHOTO) MIPEJICTABICHUS B TEKCTOBOE, U
HaobopoT

Il7g CTpouTh CXeMy, aJITOPUTM ACUCTBUS, UCIIPABIIATH
WIM BOCCTAaHABJIMBAThb HEU3BECTHBIM paHEe aJIrOPUTM
HA OCHOBE MMEIOIIEToCcs 3HAHUS 00 00BEKTE, K KOTOPO-
My NPUMEHSIETCS alITOPUTM

II79 CTpouTh 0OKa3aTeNbCTBO: MPSIMOE, KOCBEHHOE, OT

[TocTtanoBka u pemie-
HUEe Yy4eOHBbIX 3ajady,
BKJIIOYArOL[ass  Moje-
JUpPOBaHUE
[TosranHoe dopmupo-
BaHME  YMCTBEHHBIX
JEUCTBUN
Meron
KapT
Keic-meron
Merox npoekToB
VYy4eOHo-
uccie10BaTeNbcKas
JeSITeNIbHOCTD

MCEHTAJIbHBIX




YuuBepcaib-
HbIe y4eOHbIe
AeMCTBUA

MetanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumeHenus Y'Y/

MIPOTUBHOTO
IT710 Ananu3upoBath/pedIeKCHpOBaTh OMBIT pa3pa-
00TKH U peanu3aly y4eOHOTO MPOEKTa, UCCIICOBAHUS
(TeopeTnyecKoro, SMIUPUUECKOr0) Ha OCHOBE IPEIO-
JKEHHON NPOOJIEMHOM CHUTyallu, TMOCTABJICHHOW IIEJH
W/WIM  33JaHHBIX  KPUTEPUEB  OLEHKH  TPOIYK-
Ta/pe3yabTaTa

Ils CwmrpicioBoe
qTEeHUE

Il31 Haxonuth B TekcTe TpeOyemyro mHpopmanuio (B
COOTBETCTBUHU C LIEJIIMU CBOEH J1€ATENLHOCTH);

Ilg> OpueHTHpPOBATHCS B COAEPKAHUM TEKCTa, IOHU-
MaTh LEJIOCTHBIM CMBICT TEKCTa, CTPYKTYypHUpOBaTh
TEKCT;

Il33 YcraHaBiuBaTh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE
COOBITUH, SIBICHUH, TTPOLIECCOB;

113 4 Pe3toMypoBaTh II1aBHYIO HJICIO TEKCTA;

Il 5 TIpeoOpa3oBbIBaTh TEKCT, IIEPEBOMAS» €0 B ApY-
I'YI0 MOJAIbHOCTb, HHTEPIPETUPOBATH TEKCT (XyJ0XkKe-
CTBEHHBIH M HEXYJOXKECTBEHHBIH — Y4eOHbII, HAy4HO-
HOMYJISIPHBIH, HHGOpMAMOHHBIH, TeKCcT non-fiction);
Il3s Kputnuecku OIEHHMBATH COJepkKaHue u (Gopmy
TEKCTa.

Ilg7 CucremaTu3upoBaTh, COMOCTABIATH, AHAIU3UPO-
BaTh, 0000IIAaTh M HHTEPNPETHPOBATH HH(OPMAIHIO,
COJIEPXKAIIYIOCS B TOTOBBIX MH(DOPMAIMOHHBIX OOBEK-
Tax

Ilgg Boiiensts T71aBHYIO0 U U30BITOYHYIO MH(OpMaIHio,
BBINOJIHATh CMBICIIOBOE CBEpPTHIBAHUE BBIAEICHHBIX
(bakToB, MBICIEH; MPEACTaBIATh MH(OPMALIUIO B CXKa-
TOW croBecHOU (popme (B BUJE IUIaHA WIIM TE3UCOB) U B
HarJsJHO-CUMBoOJINYecko (opme (B Buae Tabmul,
rpadM4ecKux CXeM U Auarpamm, KapT MOHSATHHA — KOH-
LEeNTyaJbHBIX IUarpaMM, ONOPHBIX KOHCIIEKTOB)

Ilg9 3anonHATh M JOMOJHATH TAaONMIBI, CXEMBI, JHa-
TpaMMBbl, TEKCTHI

Crpateruu cMbICI0BO-
IO YTCHHUS
Huckyccus

MeTtoa MEHTaILHBIX
KapT

Kelic-meTon
JlebGaTh1

MeToj MpoeKToB
VYuebHo-
HCCIIeIoBaTeIbCKas
JIEITCILHOCTh

IIs  ®opmupo-
BAaHHWE U DPA3BHU-
THE DKOJIOTuYe-
CKOr'O0  MBIIILIE-
HUA, yMeHue
IIPUMEHATH €T0
B II03HABaTElIb-
HOM, KOMMYHH-

Ily; Onipenenatb CBO€ OTHOILIEHUE K PUPOIHOM Cpefie
Ily>; Ananu3upoBaTh BIMSHUE HKOJIOTUYECKUX (aKTo-
POB Ha cpelly OOUTaHMs KHUBBIX OPTraHU3MOB

1193 1TpOBOUTE NPUYMHHBIN U BEPOSITHOCTHBIA aHAJIN3
DKOJIOTMUECKUX CUTYaIUH

Il 4 [TporHo3upoBaTh U3MEHEHUSI CUTYyallMd IIPU CMEHE
NecTBUs OHOTO (pakTOpa Ha JelcTBue Apyroro (ak-
TOpa

DKOJIOrO-
obOpasoBartenbHas es-
TETHHOCTh

KaTUBHOM, co- | Ilgs PacnipocTpaHsaTh 3KOJOTUYECKHE 3HAHUS U y4dacT-

HaILHOM BOBaTh B MPAKTHYECKUX JEJIax IO 3aIIUTe OKPYKaro-

MIPAKTHUKE U | 1IEH cpenbl

npodeccuo- Il 6 BripaxxaTh CBO€ OTHOILIECHHE K MPUPOAE YEepe3 pH-

HAIBHOW  OpH- | CYHKH, COUMHEHUS, MOJIENIU, IPOEKTHBIC PabOTHI

CHTaIHN

Iy Passutme | ITio1 Ompenensite HeoOxomumbie KimroueBble moucko- | [Ipumenenne UKT




YuuBepcaib-
HbIe y4eOHbIe

MetanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumeHenus Y'Y/

JelcTBHA
MOTHBAllUM K | BBIC CJIOBA M 3aIIPOCHI YuebHo-
OBJIAACHUIO 1T 10.2 OCYH.[GCTBHSITL B3aHMOﬂeﬁCTBHe C BHGKTpOHHbIMI/I IIO3HABAaTCJIbHBIC
KYJbTypOH aK- | IOUCKOBBIMH CHCTEMaMH, CIIOBAPSIMU (yuebHo-
TUBHOT'O uc- | ITip3 ®opMuUpoBaTh MHOKECTBEHHYIO BBIOOPKY M3 TO- | IPAKTHUYECKHUE) 3a1a4UH
MOJIb30BaHUS HCKOBBIX MCTOYHUKOB JUIi OOBEKTUBHU3AIMK PE3YJIbTa- | HA, HCTIOJb30BaHUE
cioBapei H | TOB IIOHMCKA Meroa npoeKkToB
npyrux — 1ouc- | I1ho4 COOTHOCHUTH MOJyYEHHBIE PE3YJIbTAThl IMTOMCKA CO | YueOHo-
KOBBIX CHUCTEM CBOEH JeATEIbHOCTBIO HCCIICA0BATEIIbCKAs

JeITEIbHOCTD

KOMMyHHKaTHBHI)Ie YHUBEPCAJIbHLIC y‘-leﬁl—[l)le JeHCTBHUSA

K11 YmMenue op-
raHU30BLIBATH
yueOHOe co-
TPYJHUYECTBO U
COBMECTHYIO
JIEATENILHOCTb C
y4UTEIEeM u
CBEPCTHHUKAMU;
paboTaTh WHIM-
BUyallbHO U B
rpynmne: Haxo-
JIUTH oO1ee
pelieHre u pas-
pemiarhb KOH-
GIMKTBI Ha OC-
HOBE COIJIaco-
BaHHUSA IIO3UIUN
U ydera HHTE-

K111 OnpenensiTe BO3MOXKHBIE POJIM B COBMECTHOM Jesi-
TEJIBHOCTU

K112 Urpath onpeneneHHyo pojib B COBMECTHOM fesi-
TEJIBHOCTU

K13 [lpuHuMaTe no3unuio cobeceHnKa, MOHUMas To-
3HUIHUIO IPYTOTO, Pa3iiMyaTh B €r0 PeUd: MHEHHE (TOUKY
3peHusi), 0Ka3aTeabCTBO (apryMeHThl), (aKThl, THUIIO-
TE€3bI, AaKCUOMBI, TEOPUU

K114 Onpenensats cBOU JIEHCTBUS U JEUCTBUS MapTHE-
pa, KOTOpBIE CIIOCOOCTBOBAJIM WJIM TIPEMSITCTBOBAIN
MPOAYKTUBHONW KOMMYHUKAIINH

K115 CTpouTh TO3WTHBHBIC OTHOIICHHS B TpoIecce
y4eOHOI U O3HABATENIBHOM JesITeIbHOCTH

K116 KoppekTHO ® apryMEHTHPOBaHHO OTCTAaWBaTh
CBOI0O TOYKY 3pE€HHs, B JUCKYCCUHM YMETh BbIJBHUIaTh
KOHTpapryMeHTHI, Tepedpa3supoBaTh CBOIO  MBICIb
(BIazieHre MEXaHN3MOM SKBUBAICHTHBIX 3aMEH)

K117 KputHuecku OTHOCUTBCS K COOCTBEHHOMY MHeE-

Opranuzanus y4eOHO-
r0 COTPYIHUYECTBA
Texnonorust opmu-
pyromero  (6e3oTme-
TOYHOTO) OLICHUBAHUS
Huckyccus

DKO0J0r0-
oOpa3oBarenbHas Jes-
TEIBHOCTh
Keiic-meton
Meton
(rpymmoBsie)
JlebGaThl

IIPOCKTOB

pecoB; (QopMmy- | HHIO, C TOCTOMHCTBOM NPHU3HAaBaTh OUIMOOYHOCTH CBOE-
JUpPOBaTh, ap- | O MHEHUS (€CIM OHO TAaKOBO) U KOPPEKTUPOBATh €TI0
rymeHTupoBatrh | Ki1s Ilpennarath anbTepHATUBHOE pELIEHHWE B KOH-
U OTCTamBaTh | (IMKTHOM CHUTyalluu
ceoe  MmHeHue | Ki19 Beiaensars oOIIyo TOUKy 3peHHs B IUCKYCCUU
(yuebHoe  co- | K11.10 JloroBapuBaThcs O MpaBWiIax U BOMpOCax s 00-
TPYIHUYECTBO) | CYXKIEHUS B COOTBETCTBUM C IIOCTaBICHHOM mepen
TPYIIION 3a1a4yeit
K111 Opranu3oBbiBaTh y4eOHOE B3aUMOJICHCTBHE B
rpynmne (onpeaensTs o0Ire ey, pacnpeaensiTh poii,
JIOTOBApUBATHCS JPYT C APYTOM H T. 1.)
Ki112 YCTpaHATh B paMKax JWAiora pa3pbiBBI B KOM-
MYyHUKaIIH, 00yCIOBJICHHBIE HEMOHUMAaHU-
eM/HenpUsITHEM CO CTOPOHBI coOecelHMKa 3ajaud,
(GhOpMBI UITH COZIEpKAHUS TUAIOTa
K VYwmenne | K121 Onpenensite 3a1ady KOMMYHHUKAIIMKA U B cooTBeT- | Opranuzamust y4eOHo-

OCO3HAHHO HC-
MOJIb30BaTh pe-
YEBBIE CPEACTBA
B COOTBETCTBUH
C 3agadeil KOM-

CTBHH C HeW 0TOMpaTh peueBbIe CPEACTBA

K12, OtOupaTh W HWCHOIB30BaTh PEYEBBIC CPENICTBA B
npolecce KOMMYHHUKALIUU C IPYTUMH JIIOJbMH (AUAJIOT
B I1ape, B MAJIOW TPYIIIE U T. 1I.)

K123 TlpescTaBnaTh B YCTHOM MM MUCBMEHHOM (hopme

I0 COTPYAHHUYECTBA
Huckyccus
Ketic-meton
JlebGaThr

YuebHo-




YuuBepcaib-
HbIe y4eOHbIe

MetanpeameTHble pe3yJibTaThl

Tunosble 3aga4n
npumeHenus Y'Y/

AeMCTBUA
MYHHUKAIUU VIS | pa3BEPHYTHIN TUIaH COOCTBEHHOM JEATEILHOCTH HI03HABATEJIbHBIC
BBIPAKCHUS K174 Cobnrogate HOpMBI MMyONUYHON peuu, perjameHt | (yaeOHo-

CBOMX YYyBCTB,
MBICIIEl ¥ IIO-
TpeOHOCTEH s

B MOHOJIOT€ M JIUCKYCCHH B COOTBETCTBHH C KOMMYHH-
KaTHUBHOI 3amadei
K125 Bpicka3piBaTh U OOOCHOBBIBAaTH MHEHHUE (CYXKJIe-

MPAKTUYECKHE) 3aa9n
HA KOMMYHUKAIIHAIO
YyebHO-

IUIAHUPOBAaHMS | HUE) U 3alpalivBaTb MHEHUE NApTHEpPA B paMKax Iua- | MCCIEA0BATEIbCKAs
U peryjsuuu | Jiora JESATEIIHOCTD
cBoerl nedarenb- | Kize [IpuHuMars penieHue B Xo[e Auaiora U cOjiaco-
HOCTH; BJaJe- | BBIBATh €ro ¢ COOECEeTHUKOM
Hue yctHoil u | K127 Co3naBaTh NHCbMEHHBIE «KJIMIIUPOBAHHBIE» W
IIMCbMEHHON OpPUTHMHAJIBHBIE TEKCTBI C HMCIIOJIb30BAaHUEM HEOOXO/H-
peublo, MOHO- | MBIX PEUEBbIX CPEJICTB
JIOTUYECKON K125 Hcnonb3oBaTh BepOaibHBIE CpeAcTBa (CpeacTBa
KOHTEKCTHOU JIOTUYECKON CBSI3U) AJI BBIJEJIEHUS CMBICIOBBIX 0J10-
peublo (KOMMY- | KOB CBOEI'O BBICTYIIJICHUS
HUKAIHS) K129 Ucnonws3zoBare HeBepOanbHBIE CpPEACTBA WIIU

HarJsIHble MaTepuaibl, OATOTOBIEHHbIE/OTOOpPAHHBIE

1101 PYKOBOJCTBOM yUHUTEIIS

K210 [lenate OLEHOUYHBIM BBIBOJ O JOCTHKEHUM LEIH

KOMMYHMKAIIUM HEMOCPEACTBEHHO IOCJE 3aBEPLICHUS

KOMMYHHUKATHUBHOI'O KOHTaKTa U 00OCHOBBIBATh €r0
K13 ®opmupo- | K131 lleneHanpaBieHHO UCKAaTh W HCHONb30BaTh WH- | [Ipumenenue UKT
BaHUE U pa3BU- | (popMaIMOHHBIE PECYpChl, HEOOXOAUMBIE JUI pemeHus | Y4yeOHo-
THE KOMIIe- | y4eOHBIX M MPaKTUYECKHX 33/7a4 C MOMOIIBIO CPEJCTB | O3HABATEIbHBIE
TEHTHOCTH B | UKT (yuebHo-
obnactu uc- | K132 Boibupath, CTpOUTh U UCHOJIB30BaTh a/IEKBaTHYIO | MPAKTUYECKUE) 3a/1a4uU
M10JIb30BaHUS MHGOPMALIMOHHYIO MOJIENb JUIsl TIepeiladl CBOMX MBbIC- | Ha HCII0JIb30BaHUE
MH(OpPMaLMOH- | JIEW CpelCTBaMM €CTECTBEHHbIX U (popmanbHbIX s13bIK0B | KT nis oOyuenus
HO- B COOTBETCTBUU C YCJIOBUSAMH KOMMYHHUKAIIUU MeTton npoekToB
KOMMYHHMKa- | K133 Bbriensate MHQOpMalMOHHBIM acleKkT 3aaayu, | YueOHo-
OHHBIX TEXHO- | OIIEPUPOBATh JAHHBIMU, HCIIOJIB30BATh MOJENb DEIIE- | MCCIEA0BATEIbCKAS
norui  (UKT- | Hus 3amaumn JIESITEIIbHOCTD
KOMIIETEHT- K134 Hcnonb3oBaTb  KOMIBIOTEPHBIE  TEXHOJIOTMH
HOCTb) (BKirOYast BEIOOpP a/IeKBAaTHBIX 3aJlade MHCTPYMEHTAaJIb-

HBIX NPOTrpaMMHO-ANNapaTHBIX CPEACTB U CEPBUCOB)
JUIsL pelieHrs MH(OPMALMOHHBIX U KOMMYHHUKAIlMOH-
HBIX y4eOHBIX 3a/1a4, B TOM YHMCIIE: BBIYMCICHHUE, HAIH-
caHWe MUCEeM, COYMHEHHH, JOKIaAoB, pedeparos, co-
3/1aHKE NIPE3CHTALUN U JIp.

K35 Vicionb3oBaTh HHGOPMALUIO C YYETOM 3TUYECKUX
Y TIPaBOBBIX HOPM

K136 Co3nmaBate MH(POPMAIMOHHBIE PECYPCHl Pa3HOTO
TUNA U JUI Pa3HbIX ayJIUTOpHUi, cOoOM0aaTh nHpOpMa-
[IMOHHYIO TMTHMEHY U MpaBwia WH(OPMaLMOHHON Oe3-
OIIACHOCTH

1.3. IlpeaMeTHBIE IVIAHUPYEMBbIE Pe3yJbTaThl




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NporpamMmbl KOHTPOJIA ycIeBa-
€MOCTH
7 KJaace
HauvanbHble reoMeTpryecKue CBeIeHUs
10 yacoB
[Ipsimas 1 oTpe- | OO0yvaOmMiica HAYYUTCS 1A o0ecreyeHHs: BO3MOXK- | TepMuHOIOrnye-

30K
1 uac
Jly4 u yron
1 uac

HOCTH YCIHEIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHusi Ha Oa-
30BOM YPOBHe:

— OomnepupoBaTh Ha 6a30BOM ypOBHEO MOHSATHIMHU I'€0-
MeTpHu4ecKux Quryp;

— W3BIEKaTh HHOOPMALIUIO O TEOMETPUYECKUX (PUTypax,
IPE/ICTaBICHHYIO Ha YePTEXax B SBHOM BH/IC;

— pacno3nasamp 2eomempuyeckue Quzypol 6 oKpy-
Hcaruiem mupe 8 pamKax pecuona, 20pood, noceleHus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHHsl BO3MOKHOCTH YCIEIIHOIO IPO0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIeHHOM
YPOBHSX:

— ONepUpoBaTh/ MOHATHUSIMH F€OMETPHUECKUX (HUTYD;
— U3BJIEKATh, UHTEPIPETUPOBATH U IPEOOPA3OBHIBATD
UH(POPMALIMIO O TEOMETPHUECKUX (PUTYypax, IPeCcTaB-

JICHHYIO Ha 4epTexax

CKUM TUKTAHT

CamocrosiTenpHast
pabota «IIpsmas u
OTPE30K»

CamocrosrenbHas
pabota «Jlyu u
yrom»

CpaBHeHueE OT-
PE3KOB U yTJI0B
1 uac

OOyuaromuiicss HAyYuTCsl 151 o0ecrnedeHnus: BO3MOXK-
HOCTH YCHENIHOr0 MPOJ0JIKeHHsl 00pa3oBaHus Ha Oa-
30BOM YPOBHe:

— OmnepupoBaTh Ha 0a30BOM ypOBHE NOHSATHSIMH: PaBEH-
CTBO (UTYp, paBHbIE QUTYPEI

OOyuyamouuiics MOJYYUT BO3MOKHOCTH HAYYHThCS
AJsi obecrieyeHUs] BO3MOKHOCTH YCHELIHOr0 MPOaoJi-
JKeHHs1 00pa3oBaHHsi Ha 0a30BOM M YIJIyOJeHHOM
YPOBHSX:

— ONepUpoBaTh MOHATUSMH: PABEHCTBO (UIYp, PaBHbIE
burypsl

W3mepenue ot-
PE3KOB
2 yaca

N3mepenue yr-
JIOB
1 uac

OOyuarmuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIENIHOI0 NMPOAOJIKeHHsI 00pa3oBaHusl Ha 0a-
30BOM YPOBHe:

— BBINOJHATH U3MEpPEHUE JUIMH, PACCTOSIHUM, BEIUYUH
YIJIOB, C IOMOIIbI0 MHCTPYMEHTOB /ISl U3MEPEHUN JUIMH
U YIJIOB;

— TOpUMEHATH (HOpMyJbl IepUMeTpa, IUIOMIAIu U 00be-
Ma, IJIOUIaIM TIOBEPXHOCTH OTAEIbHBIX MHOTOIPaHHUKOB
IpU BBIYUCIICHUSAX, KOTJa BCE JaHHbIE UMEIOTCS B YCJO-
BUU;

CamMmocTosTenpHas
pabora «3mepenue
OTPE3KOB»

3auet no Teme «M3-
MepeHHe JUINH, pac-
CTOSIHUH, BETMYNH
YTJIOB»

6 3)1605 " JaJICC — PACNIO3HABATh KOHKPCTHBIC TPHUMCEPhBI O6H_II/IX IOHATHH I10 XApPaKTCPHBIM IMIPpU3HAKaM, BbI-

TIOJTHATD JICUCTBUA B COOTBETCTBUU C OMPEACIICHUEM U MPOCTEUIITUMU CBOMCTBAMM MOHATUN, KOHKPETHU3UPO-
BaTh MpUMEPaMHU OOIIHNE TTOHSATHSI.

7 3,I[CCB " JaJIe€ — 3HaTh ONPCACIICHUC ITOHATHA, YMETD IMOACHATH €TI0 CMBICII, YMETH HCIIOJIb30BATh IMTOHATHE
1 €T0 CBOMCTBA Ipu NpOBCACHUN paCC}’)K,Z[CHHﬁ, AO0Ka3aTCIbCTB, PCHICHUU 3a1a4.




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— UCHONIb306amMb 3HAHUA O USMEPEHUU Y2106 U Ompe3-
K08 6 NO0BCEOHEBHOUl MHCU3ZHU 0114 peuleHus npocmeil-
WUX 3a0a4 no U3Mepenuio OJUH, 6b1COM, PACCMOAHUIL 8
PaAMKax pecuon, 20pooa, noceleHus

B noBce1HEBHOM KU3HU U NIPU U3YUYEHUU APYTUX IPEI-
METOB:

—  GbIYUCTIAMb PACCMOAHUA HA MECMHOCHMU 6 CMAH-
OapMHBIX CUMYAUUAX, NAOWAOU 6 NPOCMENMUX CIly-
uasnx, nPUMeHAmMb Popmyvl 6 nPOCMenuUx cumyayu-
AX 6 NOBCEOHEBHOU HCUZHU

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrne4eHUsl BO3MOKHOCTH YCIEIIHOIO IPOAOJI-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIeHHOM
YPOBHSX:

— OIEpUpPOBATh IMPEACTABICHUSMHU O JUIMHE, IUIOMIAIH,
00beMe KaK BEIUMYNHAMHY;

— (dopMyIHpOBaTh 3a/1a4M HA BBIYHCICHUE JUTMH U Pe-
maTh uX;

B moBceaHeBHOM KU3HU U IIPU H3yUSHUH JIPYTHX TPE/I-
METOB:

— Hp0oGOOUmMDb LIYUC/ICHUA HA MECHIHOCHIL

— npumeHAmMb (OPMYIbL NPU BLINUCTICHUAX 6 CMEMHC-
HbIX YUeOHbIX npeomMemax, 8 OKpyycarouiell Oeiicmeu-
MeNbHOCMU 8 PAMKAX Pe2UOH, 20p00d, NOCeNeHUs

OOyyamouuiics MNOJYYUT BO3MOKHOCTH HAYYHUTHCH
AJsl  YCHEHNIHOT0 TMPOJO0JKeHUus1 o0pa3oBaHusl Ha
yriy0J1eHHOM YpOBHe:

—  CBOOOJHO ONEPUPOBATHS TOHITHSIMH JJINHA, BEJH-
YHHA yTia KaK BeJIMYUHAMU

Ilepnenauky-
JSIpHBIE TIPSIMBbIE
4 uaca

OOyuaromuiicsi HAyYMTCH 1JI5 00ecredeHusi BO3MOK-
HOCTH yCHEIIHOT0 MPOI0J/KeHUs1 00pa3oBaHus HA 0a-
30BOM YPOBHe:

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSIMU:, TEp-
MEHIUKYISAPHOCTD MPSIMBIX, YTJIBI MEXAY IPAMBIMHU, IIE€P-
NEHANKYJIISP;

— TMPUMEHATh M pElIeHUs 3a7ad TeOMEeTpPHUYECKUe
q)aKTBI, €CJIM yCJIOBUA UX NPHUMCHCHHA 3aJaHbI B SIBHOU
dopme;

— UCROB306amMb CEOUCHEA NEPNEHOUKYIAPHBIX NPA-
MBbIX 013 peuieHUs NPOCMeuux munosvlx 3a0au, 603-
HUKAIOWUX 68 CUMYAUUAX NOECEOHEEHOU HCU3HU 8 YCII0-
8USAX C60€20 PeZUOHA, 20P00d, CeNbCKO20 NOcCeleHus,
3a0a4 NPAKMUYECKO20 COOEPHCAHUS

TepmunoIornye-
CKUU TUKTAHT

CamocrostenbHas
pabota «Ilepnenau-
KYJISIpHBIE TIPSIMBIE)

KonTpomabHnas pado-
ta Nel o Teme
«llepneniukyisp-
HBIC TIPSIMBIE)

3aueT o TeMe
«HauannHble Teo-

8 31ech U Janee — pacro3HaBaTh KOHKPETHBIE MTPUMEPHI OOIIKX MOHATHHN 10 XapaKTEepPHBIM MPHU3HAKAM, BBI-

TIOJTHATD JICUCTBUA B COOTBETCTBUM C OMPEICIICHUEM U MPOCTEUIITUMH CBOMCTBAMU MOHATUN, KOHKPETHU3UPO-
BaTh MpUMEPaMU OOIIHNE TTOHSATHSI.




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

OO0yyaomuiicss MOJYYUT BO3MOKHOCTbh HAYYHTHCH
At obecrieyeHUs] BO3MOKHOCTH YCIELIHOIO IPOAOJI-
JKeHMsi oOpa3oBaHusi Ha 0a30BOM H YIJIyOJI€HHOM
YPOBHSIX:

— ONEpPUPOBATH MOHATHUSIMU: MEPHEHIUKYIIPHOCTD Mps-
MBIX, YIJIbI MEXAY HPSIMbIMHU, NMEPHEHAUKYISAP, HAKIOH-
Hasl.
B noBceaHeBHOM KU3HU U NIPU U3yUEHUH IPYTHUX

IIPEIMETOB:

— UCROIb306aMb CEOIICMEA NEPNEHOUKYIAPHBIX Nps-
MbIX 071 peuieHus 3a0ay, 603HUKAIOULUX 6 PealbHOll
HCU3HU 8 YCTIOBUAX CB0€E20 PECUOHA, 20P00d, NOCENeHUS

OOyuawmuiicssi MOJYYUT BO3MOKHOCTh HAYYHTHCH
AJSl  YCHELIHOI0 TMPOJOJIKeHHus1 o0pa3oBaHMsl Ha
yriry0JIeHHOM YpPOBHeE:

— BJIAJCTh NOHATHEM OTHOUICHUS KaK MeTalpeaMer-
HBIM;
— CBOOOJHO ONEpUpPOBATh NOHATUAMM: NEPIEHAUKYIISAP-
HOCTb NPSMBIX, YIJIBI MEXKY NPAMBIMU, NEPIECHANKYILIP,
HAKJIOHHAS.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— UCNONb306amMb CEOIICMEA NEPNEHOUKYIAPHBIX NpA-
MbIX 0714 ROCIMPOCHUA U UCCNIe006AHUA MameMamuye-
CcKux mooenei 00beKmos peaibHoll HCU3HU 6 YCI06UAX
C60€20 pecuona, 20pooa, noCe1eHus

MCETPUUCCKHE CBE-
JACHUSD)

Tpeyrobuuxku
17 yacoB

IlepBblit pu-
3HaK PaBEHCTBA
TPEYTOJIbHUKOB
4 waca

OOyuarmuiicss HAyYuTCsl A1 o0ecrnedeHnus: BO3MOXK-
HOCTH YCHENIHOr0 MPOJ0JIKeHHsI 00pa3oBaHusl Ha Oa-
30BOM YPOBHe:

— NPUMEHATH JUIsl PELIEHHs 3a7ad TI'eOMETPUUYECKHE
(baxThl, ecly YCIOBUS UX NMPUMEHEHMs 3aJaHbl B SIBHON
dopme;

— pewaTh 3a/la4d Ha HaXOXJIEHHE NeOMETPHUYECKHX Be-
JIMYUH 110 00pa3iam Win aropuTMam;

— omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHSIMU: pPaBEH-
CTBO (Quryp, paBHble (GUIYpHl, PaBEHCTBO TPEYrOJIbHU-
KOB;

— pelaTh 3aJa4d Ha HaXO0XJIEHHE N€OMETPUYECKHX Be-
JIMYMH 10 00pa3liaM WM adropuTMaM;

— UCnONb306amv nepevlil NPU3HAK pPAGEHCMEA Mmpe-
Y20JIbHUKOG 014 peeHUuss nPOCMenuux munogvlx 3a-
0au, 6O3HUKAIOWUX 6 CUMYAUUAX NOECEOHEEHOU IHCU3-
HU 6 YC/I06UAX CB0€20 pecuoHa, 20po0a, CenbCKo20 No-
cejleHus, 3a0a4 NPAKMUYecKo20 co0epIHcanus

OOyyaromuiicd NOJYYHT BO3MOKHOCTH HAYYHUTHCH
JJ1s_obecrieyeHUs] BO3MOKHOCTH YCHENIHOI0 IPOoa0J-

CamocrosTensHas
pabota «IlepBsiit
MpU3HAK PaBEHCTBA
TPEYTOJTHLHUKOBY




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

JKeHMsi oOpa3oBaHusi Ha 0a30BOM H YIJIYyOJI€HHOM
YPOBHSIX:

— TPHUMEHSATH TeoMeTpuuecKkue (HaKThl 7S PEIICHHS 3a-
Jlad, B TOM 4YHCIIe, MPEIoaraliX HECKOIbKO IIaroB
pelIeHus;
— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHNUS,
— OINEepUpOBaTh MOHSATUSMHU: PABEHCTBO (DUTYp, paBHBIC
(buUryphl, paBEHCTBO TPEYTOJIBHUKOB.

B noBcenHEeBHOM KU3HU U IIPU U3YUYEHUH IPYTUX
MPEIMETOB:
— UCnO1b308aMb NEPEbIIl NPUHAK PABEHCHMEA mpe-
Y20IbHUKOG 0N peuleHus 3a0ay npaKmuiecko2o Xa-
paKmepa 6 ycloeuax c60e20 pecuoHa, 20pooa, noceJe-
HUA U 3044 U3 CMENHCHBIX OUCUUNIUH

OOyyamouuiics MOJYYHUT BO3MOKHOCTH HAYYHUTHCHA
AJsl  YCHEHIHOT0 TMPOJ0JIKeHHs1 00pa3oBaHMsl Ha
yri1y0JieHHOM YpPOBHe:

— CBOOOJHO ONEpPUPOBATh MOHATHSAMH: PABEHCTBO (H-
T'yp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJIbHHUKOB;

— HCHOJB30BaTh CBOIMCTBA paBeHCTBA (UTYp NPH pelie-
HUH 33724

MenuaHel, Ouc-
CEKTPHCHI U BBI-
COTBI TPEYTOIIb-
HHUKa

4 yaca

OOyuarmuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCHENIHOr0 MPOJ0JKeHHsI 00pa3oBaHus Ha Oa-
30BOM YPOBHe:

— omnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSMH F€OMET-
puueckux (uryp, paBHble GUTypbl, NEPHEHAUKYIIPHOCTD
HPSIMBIX, YTJIbI MEX1Y MPSIMBIMH, IEPIEHIUKYIID;

— W3BJEKaTh HH(POPMAIIHUIO O TEOMETPUUECKUX (PUTYpaX,
IIPEJICTAaBICHHYIO HA YEPTEKaX B IBHOM BU/IE;

— UCROIb306AMb CEOICHEA MEOUAHDL, OUCCEKMPUCHL U
8b1COMBL MPEY20NbHUKA 0715 PEUIeHUA NPOCM eUIUX
MUNno6sIX 3a0a4, 603HUKAIOUWLUX 6 CUMYAUUAX NOBCe-
OHEBHOIl HCUZHU 8 YCIIOGUAX C80E20 PE2UOHA, 20P00a,
CeNbCKO20 NOCeNeHUA, 3a0ay RPAKMUYECK020 cooep-
Heanus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecriedeHUs] BO3MOKHOCTH YCIEIIHOI0 IMPO0J-
sKeHusi o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHAX:

— ONEepUpOBaTh MOHITHIMH T€OMETPUICCKHUX QUTYD,

paBHbIe (PUTYPBI, TEPIICHIUKYISIPHOCTD IPSIMBIX, YTIIbI
MEXY TPSIMBIMHA, TIEPIICHIUKYIISD;

— W3BJIEKATh, HHTEPIIPETUPOBATH U IPe0OPa30BHIBATH
UH(POPMALIMIO O TEOMETPHUECKUX (PUTYPaX, IPEICTaB-
JICHHYIO Ha 4epTexax

OOyyaomuiicsi MOJYYUT BO3MOKHOCTh HAYYHUThCH
AJsl  YCHEHIHOr0 TMPOAOJ/KEeHUs1 00pa3oBaHUsl Ha
yri1y0JIeCHHOM YPOBHeE:

CamocrosTensHas
pabora «Meauansi,
OHMCCEKTPUCHI U BbI-
COTHI TPEYTOJILHU-
Ka»




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— CaMOCTOSITEIBHO (POPMYITMPOBATH TUIIOTE3bI U TIPOBE-
PATH UX JOCTOBEPHOCTH

B noBceHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— UCRONb306aMb CE0UCHEA MEOUAHDL, OUCCEKMPUCHL U
6b1COMbL MPEY20JIbHUKA 0J1A PeUleHUA MUNOBbIX 3a0al,
603HUKAIOWUX 6 CUMYAUUAX NOECEOHEBH O HCUZHU, 3a-
0au NPAKMUYecKo20 co0epIHCAnUs 6 YC108UAX C60€20
pezcuona, 20pooa, noceneHus

Bropoi1 u tpe-
TUM IPU3HAK
paBeHCTBa Tpe-
YTOJIbHUKOB

5 uacos

OOyuaromuiicsi HAyYUTCsl AJs1 o0ecredeHusi BO3MOXK-
HOCTH YCIIEIIHOI0 NMPOAOJIKEeHUsI 00pa30BaHUA Ha Oa-
30BOM YPOBHE:

— olepupoBaTh Ha 0A30BOM ypOBHE MOHSATUSMU: PABEH-
CTBO (uryp, paBHble (UIYpBl, PABEHCTBO TPEYTOJbHU-
KOB;

— TMNPUMEHATh JJI1 pEUIeHUs 3a7ad TeOMETpUYECKHe
(GakThl, €ClIM YCJIOBHS UX NMPUMEHEHMs 3a/laHbl B SIBHOU
bopme;

— peliaTth 3aJa4d Ha HaXOXKJEHHE FeOMETPUYECKUX Be-
JIMYMH 10 00pa3liaM WK aIroOpuTMaM;

— UCNONb306aMb GMOPOI U MPpemuil NPU3HAKU PAGeH-
cmea mpey2onbHUKO08 Ol PeuleHus npoCmenux mu-
NnO6bIX 30044, 603HUKAIOWUX 6 CUMYAUUAX NOECEOHes-
HOIlL JICU3HU 8 YCTI0GUAX C60€20 Pe2UOHa, 20p00a, Cellb-
CK020 nocenieHus, 3a0a4 nPAKmu4ecKo20 cO0epPIHcanus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUs] BO3MOKHOCTH YCHEIIHOI0 IPO10J-
JKeHHsl o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSX:

— TPUMEHATb reoMeTpuyeckue (akThl s pelieHus 3a-
Jla4, B TOM 4YHCJIE, MPEANOJIaralolliiX HECKOJIbKO IIaroB
pelieHus;
— JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKIACHMUS;
— ONEepUpoOBaTh MOHATUSMH: PAaBEHCTBO (PUTYp, paBHBIE
¢burypsl, paBeHCTBO TPEYTOJILHUKOB.

B noBceaHeBHON KU3HU U IIPU U3YUEHUH IPYTUX
MPEIMETOB:
— UCNONb306aMb GMOPOI U MPEMUIl NPUSHAKU PAGEH-
cmea mpey20abHUKO08 014 peuieHus 3a0ay npaKkmuye-
CK020 Xapakmepa 6 Ycl08UAX C60€20 PEecUOHA, 20P00a,
noceneHusn u 3a0a4 U3 CMeNHCHbIX OUCYUNIUH

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
A8 YCHNEIIHOro MNpPOJOJIKeHMsI O00pa3oBaHMsA Ha
yri1y0JIeHHOM YPOBHe:

— CBOOOJHO ONEpUPOBATh MOHATHUSAMH: PABEHCTBO (H-
Typ, paBHbIE (PUTYpBI, PABEHCTBO TPEYTOJIbHUKOB;

— UCHOJb30BaTh CBOMCTBA paBeHCTBA (QUTyp MpPH pellie-
HUU 3a/1a4

CamocrosiTenpHas
pabora «Bropoi
pHU3HAK PABCHCTBA
TPEYTOJILHUKOBY

CamocrosrenbHas
pabora «Tperuit
IPU3HAK PaBEHCTBA
TPEYTOJIBbHUKOBY

3a4eT 1mo TeMe
«IIpu3Haku paBeH-
CTBa TPEYrOJIbLHU-
KOB»




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NporpamMmbl KOHTPOJIA ycIeBa-
€MOCTH
3amaun Ha Ho- OoOyuaromuiics HAyYuTCs IS o0ecnevyeHusi BO3MO:k- | CaMocTosITeNIbHAs
CTpPOCHHUE HOCTH YCHENIHOT0 MPOJ0JIKeHUus1 o0pa3oBaHus Ha 0a- | pabora «OKpyx-
4 yaca 30BOM YPOBHeE: HOCTb U €€ dJIEMEH-

— u300paxarb TUIIOBBIE MJIOCKHUE (QUIYphl U (UIYpPHI B
IIPOCTPAHCTBE OT PYKH U C IIOMOIIbIO HHCTPYMEHTOB;
— CTPOWTH KacaTelbHYK) M CEKYIIYyI0 K OKpY>KHOCTH,
IIPUMEHATH X CBOWCTBA AJIs PELIEHUS 3a1ay.

B noBceHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
—  6bINOJIHAMb NPOCMeliwue NOCMPOCHUA HA MECIHO-
cmu, Heoo0Xooumbvle 6 peaibHOUl JHCUZHU 6 YC06UAX
C60€20 pecuona, 20p00a, noCce1eHus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrne4eHHsl BO3MOKHOCTH YCHEIIHOI0 IPO0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIEHHOM
YPOBHSX:

— u300paxarb reoMeTpudeckue (PUrypsl o TEKCTOBOMY
Y CUMBOJIBHOMY OIIMCaHHIO;
— BBINOJHATh INPOCTEHIINE IOCTPOCHUS LUPKYJIEM H
JMHENKON: OCTpOoeHNEe OUCCEKTPUCHI yTiia, IEPIEHINKY-
Jspa K NMPsMOI, yIJia, paBHOTO JaHHOMY; JEJIEHUE OTPE3-
Ka B JAaHHOM OTHOIIEHUU;
— CcBOOOJHO OIEpPUPOBATh UYEPTEKHBIMU HMHCTPYMEHTa-
MU B HECJIOKHBIX CIIydasX,
— BBINOJHATh OCTPOECHUS TPEYTOJIBHUKOB, MPUMEHSTH
OTJEJIbHBIE METO/bl IOCTPOCHUM LIUPKYJIEM W JIMHEUKON
U TIPOBOJUTH IMPOCTEHIINE HMCCIEAOBAHUSA 4YHCIIA pelle-
HUM;
— u300paxaTb TUIOBbBIE MJIOCKHE (UTYPHl U OOBEMHBIE
TeNa C MOMOIIBI0 NMPOCTEHIINX KOMIBIOTEPHBIX HMHCTPY-
MEHTOB.

B noBceaHeBHON KU3HU U IIPU U3YUYEHUH IPYTUX
MPEIMETOB:
—  6bINOJIHAMb NPOCMeliwue NOCMPOCHUA HA MECIHO-
cmu, HeoOXooumvle 6 peanbHOU JHCUZHU 6 YCIO06UAX
ceé0ezo0 pe2uona, 20po0a, NOCeNeHU;
— oOuenueamb pasmepvl PeaibHbIX 00bLEKMOE OKpy-
JHearwuezo mupa

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A YCHEIIHOro MNpPOJOJIKeHMs1 O00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHE:

— OMepupoBaTh MOHATHEM HAOOpa SJIEMEHTOB, OIMpEJe-
JSOIIHUX TEOMETPUIECKYIO PUTypy,

— BIIaJeTh HAOOPOM METOAOB MOCTPOSCHUU ITUPKYJIEM U
JIMHENKOI;

— MOPOBOJUTH aHAJMU3 U PEATIU30OBBIBATH ITAIbl PELICHUS
3a/1a4 Ha MOCTPOCHHE.

ThID»

CamMmocTosTenpHas
pabota «Tpeyrob-
HUKN»

KonTpoabHnas pado-
Ta o Teme «Tpe-
YTOJIbHUKI

3ayer o Teme
«TpeyroibHUKNY

IapaJuiejibHbIE TPSIMbIE




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NporpamMmbl KOHTPOJIA ycIeBa-
€MOCTH
13 yacoB
[Ipusnaku na- OOyuarouuiicsi HAyYuTCsl JAJs1 o0ecrnedyeHusi BO3MOXK- | TepMUHOJIOTHYe-

paIeTILHOCTH
JIBYX TIPSIMBIX
6 uacos

HOCTH YCIHEIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHusi Ha Oa-
30BOM YPOBHe:

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMH:, Ma-
PaIJICNIbHOCTD MPSMBIX, YIJIBI MEKIY MPSIMBIMU;
— OMNHCHIBATh OTJIEIbHBIC BBIIAIOIINECS PE3YJIbTATHI,
IIOJIyYE€HHBIE B XOJI€ Pa3BUTHS MATEMAaTUKH KaK HAYKU.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTHUX
IPEIMETOB:
— UCnOIb306aMb NAPANNEIbHOCHbL NPAMbBIX O/ pe-
WeHUA nPOCmeluux 3a0ay, 603HUKAIOUWLUX 6 PealbHOll
HCU3HU 8 YCTI0BUAX CB0€E20 PECUOHA, 20P00d, NOCENEeHUS

OOyyamouuiics MOJYYHUT BO3MOKHOCTh HAYYHUTHCHA
AJsl  YCHEHIHOT0 TMPOJOoJIKeHHus1 o0pa3oBaHMsl Ha
yri1y0JieHHOM YpPOBHe:

— BJAJETh IMOHATHEM OTHOIIEHUS KaK MeTamnpeaMeT-
HbIM;
— CBOOOJHO ONEPUPOBATH NOHATUSAMM: MaPAIUIEIbHOCTD
HPSIMBIX, YTJIBI MEXKY IPSIMbBIMU;
— paccMarpuBaTb MaTeMaTHKy B KOHTEKCTE€ HCTOPUU
pa3BUTHS LMBUIM3ALUU U UCTOPUU PA3BUTHS HAYKH, IO-
HUMAaTh pOJIb MaTeMaTHKH B pa3BuTHH Poccuu.

B noBceaHeBHON KU3HU U IIPU U3YUEHUH IPYTUX
PEIMETOB:
— UCNONb306amMb NAPANIEALHOCMb NPAMBIX 014 NO-
CMpOeHUun U Uccie006anus Mamemamuieckux mooe-
J1etl 00beKmoe peanbHoll HCUZHU 8 YC/I08UAX C60€20 pe-
2UOHa, 20p00a, noceleHus

CKUM TUKTAHT

CamocrosiTepHast
pabota «IIpu3naku
HapajIeIbHOCTH
JIBYX IIPSMBIX»

Axcnoma na-
paUIeIbHBIX
MPSIMBIX
7 wacos

OOyuarmuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCHENIHOr0 MPOJoJIKeHHsI 00pa3oBaHusl HA 0a-
30BOM YPOBHe:

— omnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMH:, Ma-
paJJIENIbHOCTh MPSMBIX, aKCHOMa MapaJljIeNIbHBIX Mpsi-
MBIX;
— OINMWCHIBATh OTJENbHBIE BBIIAIOIINECS PE3YJIBTATHL,
MOJTy4YEHHBIE B X0OJI€ Pa3BUTHS MAaTEMAaTUKU KaK HAyKU.

B noBceaHeBHON KU3HU U IIPU U3YUEHUH IPYTUX
PEIMETOB:
— UCNONb306amMb NAPATIETLHOCHIL NPAMbBIX 014 pe-
WwieHua npocmenmux 3a0a, 603HUKAIOWUX 6 PeaibHoll
HCU3HU 8 YCTIOGUAX C60€20 Pe2UOHA, 20p00a, NOCENEeHUs

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
AN YCNEIIHOro MNpPOAOJIKeHMs1 o00pa3oBaHMsA Ha
yri1y0JIeHHOM YPOBHe:

- CBO60IIHO ONCprUpOBaTh NMOHATUAMU: NAPAJICITIBHOCTD
MMPAMBIX, aKCHUOMa MapaUICIIbHOCTU EBK.HI/IHa, CIICOCTBUA
M3 aKCHMOMBI NapaJJICITbHOCTHU MPAMBIX;

CamocTrosiTeTbHbIC
paboTsl

KonTponsHnas pabo-
ta o teme «Ilapan-
JICJIBHBIC IPSAMBIC)

3auet o teme «Ila-
paIeNbHOCTD Mpsi-
MBIX)»




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— XapakTepU30BaTh BKJIAJ BBIIAIOIIMXCA MATEMAaTUKOB B
pa3sBUTHE MAaTEMAaTHKU U UHBIX Hay4HBIX 00JacTel;
— IIOHMMAaTh MAaTEMATHKY KaK CTPOrO OpPraHHU30BAHHYIO
CHUCTEMYy HAy4YHBIX 3HAHUW, B YACTHOCTH BIAACTh IPEI-
CTaBJICHUSIMU 00 aKCHOMAaTHYECKOM IOCTPOCHUU F€OMeT-
pUM NEPBUYHBIMHU IPEACTABICHUSAMU O HEEBKIUIOBBIX
TEOMETPHUSIX.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— UCHOIb306AMb AKCUOMY RAPAIIEAbHBIX NPAMBIX 01
ROCMPOEHUA U UCCNE006AHUA MAMEMAMUYECKUX MO-
oeneil 00beKmMoe peanvbHOll HCUSHU 6 YCIOBUAX C60e20
pezuona, 20pooa, nocenieHus

CooTHOLIEHUSI Me KLY CTOPOHAMH H YIVIaMH TPeYroJbHUKA

18 yacos

Cymma yrioB
TpPEeyroJbHUKa
3 waca

OOyuaromuiicss HAyYuTCsl JAJs1 o0ecredeHusi BO3MOXK-
HOCTH YCIIEIIHOT0 NMPOAOJIKEeHUsI 00pa30oBaHUA Ha Oa-
30BOM YPOBHE:

— omnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHSIMH I'€OMET-
pudeckux Guryp;
— MNPUMCHATH JIA PCHICHUSA 3aJdad TI'COMCTPUYUYCCKUC
q)aKTBI, €Clin YCJ'IOBI/HI nux HpI/IMCHeHI/Iﬂ 3a1aHbI B SIBHOI\/'I
dopme;
— peHliaTth 3ala4 Ha HAXOXKACHUEC I'COMCTPUYUCCKHUX BC-
JINYUH 110 o6pa3uaM NN aJ'IFOpI/ITMaM.

B noBcenHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX
MPEIMETOB:
— UCNOIb308aMb CYMMY Y2106 MPEY2OAbHUKA ONA pe-
wenus npocmeﬁmux 3(10(11!, B603HUKaOWuUxX Gpea.fleOIZ
HCU3HU 6 YCIIOBUAX C80€20 pecUOHA, zopoda, noceJjienus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUs] BO3MOKHOCTH YCIEIIHOIO IPO10J-
JKeHHsi o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHAX:

— HCHOJIB3Yysd HU3YYCHHBIC MCTOJbI, IMPOBOAUTHL HdOKa3a-
TCJIBCTBO, BBIIIOJHATH OIMPOBECPIKCHUE.

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A8 YCHNEIIHOro0 MNpPOJOJIKeHMsI O00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHE:

— BJIAJIETh NIOHATUEM OTHOLIEHUS KaK METaIlpeaMeET-
HBIM;
— BJIAJICTh HABBIKAMM AHAJIN3A YCIOBUS 3a/1a4U U OIpe-
JIEeTICHUS TTOAXOASAIINX I PELICHUS 3a/1a4 U3YYCHHBIX
METO/I0B MJIM MX KOMOMHALIUH.

B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— HCIOJB30BaTh OTHOILEHUS JJI IOCTPOCHUS U HCCIIe-
JIOBAHMSI MATEMAaTHYECKUX MOJIEe 00bEKTOB PeabHOM

TepmuHosIOrnye-
CKHUU IUKTAHT

CamMocrosTenpHas
pabota «Cymma yr-
JIOB TPEYTOJIBHUKA)




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMmbl KOHTPOJIA ycleBa-
eMOCTH
KU3HU;
— paccMaTpuBaThb MAaTEMaTUKY B KOHTEKCTE UCTOPUU
Pa3BUTHS UBWIN3ALMU U UICTOPUU PA3BUTUS HAYKH, 110-
HUMAaTh POJIb MaTEMaTHKU B pa3BuTuu Poccuu
CootHomienust | OO0y4aomuiicas HaAy4YuTcs 1A odecreyeHusi BO3MO:k- | CaMocTosITeNIbHAs

MEXIy CTOPO-
HaMU U yTJIaMu
TPEYroJIbHUKA
4 yaca

HOCTH YCIIEIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHusi HA Oa-
30BOM YPOBHe:

— (opMynHpoBaTh U JOKA3bIBATh TEOPEMY O COOTHOIIIE-
HUSX MEXIY CTOPOHAMH U YIJIAMU TPEYTrOJIbHUKA, TEO-
PEMy O HEpaBEHCTBE TPEYTOJIbHUKA, CIEACTBUSA U3 ITUX
TEOpeM;
— TPUMEHATH Ul PELICHUS 3aa4 FEOMETPUUECKUE
(baxThl, €CM yCIOBUS UX IPUMEHEHUS 3aJJaHbl B SIBHON
dopme;
— pemarb 3aa4M Ha HAXO0XKJICHUE T€OMETPUYECKUX Be-
JMYUH 110 00pa3Lam UM aIropuT™Mam.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— UCHOIb306AMb CEOUCMEA 2e0MeMPUUECKUX Puzyp
0na peuwenus Mmunogvlx 3a0a4, 603HUKAIOWUX 6 CUMY-
auuAx NOBCEOHEBHOIl JHCU3HU, 3a40a4¥ NPAKMUYUECKO20
cooepicanua no QHAIU3y YUCHO6bIX XAPAKMEPUCHUK
00beKmo6 U npoyueccos pecuona, 20p0od, noceleHus

OOyuyamomuiics MNOJYYUT BO3MOKHOCTH HAYYHThCS
A5 obecrieyeHUs] BO3MOKHOCTH YCHEUIHOI0 IPo0J-
JKeHHs1 00pa3oBaHHMsi Ha 0a30BOM M YIJIY0JEHHOM
YPOBHSX:

— TPUMEHATh TeoMeTpuyeckue (HakThl I pelIeHus 3a-
Ja4, B TOM 4YHCIIe, MPEANOIaralonux HECKOJIbKO IIaroB
peleHus;
— (QopMynupoBaTh B INPOCTEHIINX CIIydasX CBOWCTBA U
npu3HaKu QuUryp;
— JI0OKa3bIBaTh T'EOMETPUYECKHE YTBEPKIACHUS;, YMETh
NPUBOJIUTH MpPUMEpHl NpsIMOM U OOpaTHON Teopem, a
TaKXe MPUMEpHI, KOr/1a 00paTHOE YTBEPKIACHNE HE UMEET
MecTa.

B noBceaHeBHON KU3HU U IIPU U3YUEHUH IPYTUX
MPEIMETOB:
— UCNONb306aMb CEOIICMEA MPEYZONbHUKOE 0N pe-
wienusa 3a0a4 nNPaKmuvecKozo0 xapakmepa u 3a0ay u3
CMEINCHBIX OUCHUUNIUH 8 YCII0BUAX CB0E20 PEcUOHA, 20-
pooa, nocenenus

OOyyaromuiici MOJYYUT BO3MOKHOCTh HAYYUThCH
AJsl  YCHEHIHOr0 TMPOAOJ/IKEeHUs1 00pa3oBaHusi Ha
yri1y0JIeCHHOM YPOBHeE:

— CaMoCTOSITeNbHO (POPMYIUPOBATH OIpENEICHUs Tpe-
YTOJIbHHKA, BBIIBUTATh TUTIOTE3bl O HOBBIX CBOWCTBaxX U
pHU3HAKaX TeOMEeTpUUYECKUX (GUryp U 0O0OCHOBBIBATH MU

pabora «CooTHO-
HICHUSI MY CTO-
POHAMH U yTIJIaMu
TPEYTOJIbHUKA)

CamocrosiTenpHas
pabota «CooTHO-
HICHUSI MY CTO-
pOHAMHU U yTJIaMU
TPEYTOJIHHUKA)

KonTpoabHnas pado-
Ta 1o reme «Coort-
HOLICHUA MCIKOY
CTOpOHAMH U yrja-
MH TPEYIrOJIbHUKA

3auet 1o Teme «Co-
OTHOIICHHUE MEX]TY
CTOPOHAMHU U yIJiIa-
MU TPEyTOJIbHUKA




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMMbl KOHTPOJIAl yCIIeBa-
€MOCTH
ONpoOBEpraTh UX
[Tpstmoyromnb- OOyuaromuiicsas HayuyuTces 1Js1 o0ecreyeHusi Bo3Moxk- | CaMocTosTeNnbHas
HBII TPEYTOJb- | HOCTH YCHEIIHOT0 MPOA0J/LKeHus1 o0pa3oBaHus Ha 0a- | pabora «CBoiicTBa
HUK 30BOM YPOBHe: IPSIMOYTOJIBHOT'O
5 uacos — omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHEM IPSIMO- | TPCYTOJIbHUKA
YTOJIbHBIN TPEYTOJIbHUK;
CamocrosTenbHas

— MPUMEHATH U1 pEelIeHus 3a7a4 TeOMETPUYECKUe
(bakThl, €ClIM YCIOBHSI UX NMPUMEHECHHS 33/IaHbl B SIBHOU
dopme;
— pemarh 3a/la4yd Ha HaXOXKJIEHUE MeOMETPUUYECKHUX Be-
JMYKH TI0 00pa3liaM WK alropuTMam.
— 3HaTh IPUMEPbl MATEMAaTUYECKUX OTKPBITHUM U UX aB-
TOPOB, B CBSI3U C OTEYECTBEHHOM U BCEMUPHOUN UCTOPUEI
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JPYTHX
MPEIMETOB:
— UCRONIb306amMb CEOUCMEA NPAMOY20IbHO20 Mmpe-
Y201bHUKA O/l peuieHus npocmeuuiux Mmunoevix 3a-
0ay, 6O3HUKAIOWUX 6 CUMYAUUAX NOBCEOHEBHOU HCU3-
HU 6 YClOBUAX C80€20 PeZUoHa, 20p00d, CelbCKo20 No-
CeNeHUA U 3a0a4 U3 CMEHCHHIX OUCYUNTIUH

OOyyaromuiicd NOJYYUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrnedeHUsl BO3MOKHOCTH YCIELIHOIO IPOAO0JI-
JKeHHsl o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSX:

— TPUMEHATH reoMeTpuyeckue (akThl s pelieHus 3a-
Jla4, B TOM 4YHCJIE, MPEATNOIaraloluXx HECKOJIbKO IIaroB
pelieHus;

— JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKACHUS;

— BJaJeTh CTaHJAPTHON KiaccUUKanuel MIoCKuX (u-
ryp (TpeyrojJbHUKOB);

— BJAJETh NOHITUSIMU YCIIOBUE U 3aKIOYEHHUE TEOPEMBI,
oOparHas Teopema;

— XapaKTepHu30BaTh BKJIAJ BBIJAIOIINXCS MaTEMATUKOB B
pa3BUTHE MAaTEeMAaTHUKH U MHBIX HAYYHBIX oOsacTeit

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
A8 YCHNEIIHOro MNpPOJOJLKeHMs o00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHE:

— CaMOCTOSITEIbHO (POPMYJIMPOBATH ONpEAEICHUS Tpe-
YTOJIbHHUKA, BBIIBUTaTh THIOTE3bl O HOBBIX CBOWCTBax U
NPU3HAKAaX T€OMETpUUECKUX (GUryp U 000CHOBBIBATH MU
OIpPOBEPraTh UX;

— - pemiath 3aJa4d T'€OMETPHUYECKOTO COJEpXKaHHUsS IO
TeMe, B TOM YHCJI€ B CUTYyalUsX, KOTJla aJlfOPUTM pellie-
HUSl HE CIIEAYeT SIBHO M3 YCJIOBHS, BBIOJHATH HEOOXO-
JUMBIE Ul PELICHUs 3a/a4M JIOTOJHUTENIbHBIE TOCTPOE-
HUS;

— TOHMMAaTh MAaTE€MAaTUKy KaK CTPOro OpraHU30BaHHYIO
CHUCTEMY HAyyHbIX 3HAHUH, B YAaCTHOCTHU BJIAJETh IPEI-

pabota «IIpu3naku
paBeHCTBA MPSIMO-
YIOJIBHBIX Tpe-
YTOJILHUKOBY»

KonTtponbHas pado-
Ta 110 reme «IIps-
MOYTOJIbHBIN Tpe-
YTOJIBHUK




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NMPOrpaMMbl KOHTPOJISl ycleBa-
€MOCTH
CTaBJIEHUSAMH 00 aKCHOMAaTHYECKOM MOCTPOSHUU T€OMET-
puu;
— paccmarpuBaTh MAaT€MaTUKy B KOHTEKCTE HWCTOPUU
Pa3BUTHS LMBWIM3ALMK U UCTOPUU PA3BUTUS HAYKH, I10-
HHUMaTh POJIb MATEMATHKHU B pazBuTuu Poccun
[Toctpoenue OoOyuaromuiics HayYuTCs sl obecredeHusi BO3MOxk- | CaMocTosITeNIbHAs
TpEyroJIbHUKa HOCTH YCHENIHOTO MPOJ0J:KeHUs1 oOpa3oBaHusi Ha 0a- | pabota «PaccrosiHue
10 TPEM 3JIe- 30BOM YPOBHeE: OT TOYKH JI0 Mpsi-
MCHTaM — H306pa>KaTL THUIIOBBIE IIJIOCKUE (bHrprI u (bI/IprI)I B | MOI»
6 uacos

MIPOCTPAHCTBE OT PYKH H C TIOMOIIbIO HHCTPYMEHTOB.
B noBceTHEBHOM JKU3HU M TTPU U3YUCHHUH JPYTUX

PEIMETOB:

— BbLINOJIHAMb NPOCMeENUIUEe ROCHMPOEHUA HA MECIHO-

cmu, HeodX00uMble 6 PeaibHOU HCUIHU

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUsl BO3MOKHOCTH YCIEIIHOI0 IPO0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIEHHOM
YPOBHSX:

— u300paXkaTh TeOMETpUUYECKHE (PUTYPHI IO TEKCTOBOMY
Y CUMBOJIBHOMY OIIMCaHHIO;
— CBOOOJIHO ONEPUPOBATH YEPTEHKHBIMH UHCTPYMEHTAMU
B HECJIOJKHBIX CITy4asX;
— BBIIOJHATE IOCTPOEHUS TPEYTOJIBHUKOB, IPUMEHSATH
OTJEIbHBIE METO/bl IIOCTPOCHUN LIUPKYJIEM U JIMHEUKON
U TIPOBOJUTH MPOCTEHIIME HCCIEAOBAHUSA YHCIA pele-
HUM;
— u300paXkaTb THIOBBIE IJIOCKHE (QUTYphl U OOBEMHBIE
TeJa ¢ MOMOIIBIO MPOCTEUIINX KOMIIBIOTEPHBIX MHCTPY-
MEHTOB.

B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— 6bINOJAHAMb NPOCMEuUEe NOCMPOEHUA HA MECHHO-
cmu, HeoOXoO0umble 6 peanbHOU JHCUZHU 6 YCIO6UAX
C60€20 pecuona, 20pooa, nOCe1eHus;
— OueHueamv pasmepvl PeanbHblX 00bEeKMOE OKpYHca-
owe2o mupa

OOyyaromuiicsi MOJYYUT BO3MOKHOCTb HAYYUThCH
AJsl  YCHEHIHOr0 TMPOAOJIKeHUs1 o0pa3oBaHusi Ha
yri1y0JIeCHHOM YpPOBHeE:

— OIEepUpOBaTh MOHATHEM HaOOpa SJIEMEHTOB, OMpeJe-
JSIONINX TEOMETPUUECKYIO QUTYPY,
— BIaJeTh HAOOPOM METOIOB MOCTPOCHHUM IUPKYIEM U
JTIMHEHUKOM;
— MPOBOAMTH AHAIW3 U PEATM30BBIBATH ITAINbl PEIICHUS
3a/1a4 Ha IOCTPOEHUE.

B noBceHeBHOM KU3HU U TIPU U3YUYECHHUU APYTUX
MPEMETOB:
— GbINOJIHAMb ROCMPOCHUA HA MECHIHOCHIU

CamocrosTenbHas
pabota «IToctpoe-
HHE TPEYrOJIbHUKA
110 JIBYM CTOpPOHAM
U YTy MEXy HU-
MH»

CamocTosTenbHas
pabora «Iloctpoe-
HHUE TPEYTOJIbHUKA
10 TPEM CTOPOHAMY

CamocTrosTenbHas
pabora «Iloctpoe-
HUE TPEyroJibHUKa
110 CTOPOHE U JBYM
IIPUIEKALUM K HEH
yriam»

KonTponsHas pado-
Ta 1o teme «Ilo-
CTPOEHUE TPEYTOJIb-
HHKA 110 TPEM 3JIe-
MEHTaM)

3aueT 1o TeMe «Co-
OTHOIICHUA Me>1<)1y
CTOPOHAMHU U yTJia-
MU TPEYTOJIbHUKA




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— OUWeHueambv pasmepsvl pealbHblX 06vexkmos OKpyJica-
ouieco mupa

8 kiacce

YeTbIpexyroibHUKH 15 yacos

MHoroyrois-
HUKU
3 waca

OOyuaromuiicss HAyYUTCsl AJs1 o0ecredeHus BO3MOXK-
HOCTH YCIEIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHusi HA Oa-
30BOM YPOBHe:

— OmnepupoBaTh Ha 0A30BOM YPOBHE IMOHATHUSIMH T€OMET-
pudeckux GUryp (MHOTOYTOJBHUK);

— U3BIIEKATh HH(OPMAIIHIO O TEOMETPUICCKHX (QUTYpax,
MIPEJICTABICHHYIO HA YepPTEKax B IBHOM BUJIE;

— TPUMEHATH JUIS PEIICHUS 3a/1a4 T€OMETPUUYECKHE
(baKThl, €CJIM YCIOBUS UX IPUMEHEHHUS 3aJ]aHbl B SIBHOM
opme;

— UCHOIb306aMb CEOIICHIEA MHO20Y20/IbHUKOG Ol pe-
UieHUus nPOCmenuiux MuUnoesvlixX 3a0ay, 603HUKAIOUWUX 8
CUMYaAUUAX NOBCEOHEBHOU HCUZHU 8 YCI08UAX CB0E20
pecuona, 20pooa, ceibCKo20 NOCeNeHUus U 3a0ay u3
CMEHCHBIX OUCUUNUH, 3a0aY NPAKMUYUECKO20 co0ep-
Hcanus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUss BO3MOKHOCTH YCHEIIHOI0 IPO10J-
JKeHHsl o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSX:

— TPUMEHATH reoMeTpuueckre (akThl s pelIeHus 3a-
Jlaq 110 TeMe, B TOM YHCIIE, IIPEANONIAraloInX HECKOIbKO
L1aroB PELICHUS;
— JI0Ka3bIBaTb F'€OMETPUYECKUE YTBEPKICHNUS,
— TIOHMMATh POJIb MAaTEMAaTUKHU B pa3BuTuu Poccun.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— UCHOIb306AMb CEOUCHEA MHO20Y20JIbHUKOG 014 pe-
wienuA 3a0a4 NPAKMuU4ecKo20 xapaKmepa u 3a0a4 u3
CMEHCHBIX OUCUUNIUH 6 YCTIOGUAX C60€20 Pe2UOHA, 20-
pooa, nocenenus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A8 YCHNEIIHOro MpPOJOJIKeHMs1 o00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHe:

— TPOBOAMTH B HECTOXKHBIX CIIydasX KiacCH(PUKAILINIO
¢buryp no pa3nTuuHbIM OCHOBAHUSAM;

— pewars 3aa4d FreOMETPUIECKOr0 COAEPIKAHNS, B TOM
YHUCJIE B CUTYalHsIX, KOTA aJlTOPUTM PELICHMS HE CIIeTy-
€T SIBHO U3 YCJIOBUSI, BBIMOJIIHATH HEOOXOUMBIE JUIS pe-
LICHH 3a1a4¥ JOIOJHUTEIbHBIE TOCTPOCHHUS, UCCIIEN0-
BaTh BO3MOKHOCTh IIPUMEHEHUS TE€OpeM U (hopMyT st
pelIeHus 3a1a4

CamocrosiTenbHas
paborta «MHoro-
YTOJIbHUKI

[Tapanneno-
IpaMM U Tparne-

OOyuarwmuiicss HAyYuTCsl A1 o0ecrnedeHnsi BO3MOXK-
HOCTH YCHENIHOI0 NMPOA0JIKeHHsI 00pa3oBaHusl Ha 0a-

CamocrosTenpHas
pabora «IIpuzHaku




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

s
6 wacoe

30BOM YPOBHe:

— ormnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH I€OMET-
pudeckux Guryp (MapaieiorpaMM | TPATCIHs);

— TMPUMEHATH IS PEIICHUS 3a/1a4 TEOMETPUUYECKUE
(bakThl, €ciIM yCIOBUS UX IPUMEHEHHUS 3a/1aHbl B SBHOU
opme;

— pemiarh 3aJa4d Ha HAX0XK/IEHHE Te€OMETPUUECKUX Be-
JIMYUH 10 00pasliaM WK aIropuTMam;

— UCROb3068amb CEOIICHEA NAPAIENOZPAMMA U MPaA-
neyuu 01 pewienus nPOCMeluiux MUNOGvIX 3a0au,
603HUKAIOWUX 6 CUMYAUUAX NOGCEOHEBHOU HCUZHU 6
YCOBUAX CB0E20 PecUOHA, 20P00a, CEebCKO20 noceie-
HUA U 30044 U3 CMENCHBIX OUCUUNJIUH., 300a4 NPAKmMU-
4ecK020 co0epicanus

OOyyamouuiics MOJYYHUT BO3MOKHOCTH HAYYUTHCH
s obecriedeHnsi BO3MOKHOCTH YCHENIHOTO MPOI0JI-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIy0JEeHHOM
YPOBHSIX:

— TPUMEHATH FeoMeTpuueckue (HakThl A7 pelieHHs 3a-
Jlad 1o TeMe, B TOM 4HcJie, IPEANoIaraiuX HeCKOIbKO
1I1aroB peIIeHus;
— (¢dopMynHUpOBaTh B MPOCTEHIIINX CIIy4asX CBOMCTBA U
IpU3HAKKW MHOTOYTOJIBHUKOB (MapajijiesiorpaMmma 1 tpa-
TN );
— JI0OKa3bIBaTh F€OMETPUYECKUE YTBEPKICHNUS;
— BJAJeTh CTAHIAPTHOHU Kiaccudukanueil miockux hu-
ryp (4eTBIPEXyTrOJIbHUKOB).

B noBcenHeBHOM KU3HU U IPU U3YUYEHUU APYTHX
PEIMETOB:
— UCROb306amb CEOIICHIEA MHO20Y201bHUKOG (napa-
aenozpamma u mpaneyuu); 0 peuwieHus 3a0ai npaK-
muuecKo20 xapaxkmepa u 3a0a4 U3 CMeIHCHbIX OUCUU-
NJIUH 8 YCII08UAX C80€20 Pe2UOHA, 20p00a, NOCEeHUA

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
A YCNEIIHOr0 MNPOJOJIKeHMsI O00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHE:

— CaMOCTOSITEIBHO (POPMYIUPOBATH OMPEIECIICHHS Ieo-
METPUYECKUX (PUTYp, BBIIBUTATh TUIIOTE3bI O HOBBIX
CBOWCTBaX M NMpU3HAKaX reOMEeTpHUECKUX (GuUryp u odoc-
HOBBIBATh WJIM OIPOBEPraTh UX, 00001IIaTh UM KOHKpE-
TU3UPOBATh PE3yJIbTAThl HA HOBBIE KJacChl (GUTYp, IPO-
BOJIUTDH B HECJIOXKHBIX CITydyasix Kiaccuukanuio Guryp
10 Pa3JIMYHBIM OCHOBAHUSIM

napauiciiorpaMmmar

CamocrosiTenbHas
pabora «CBoiicTBa
napauiesiorpaMmmar

CamocrosiTepHast
pabota «Tpamerus»

CamocTosTenbpHast
pabora «PaBHOOEC-
pEeHHas Tparnenus

[Ipamoyrosnb-
HUK, POMO,
KBaJpar

6 uacoes

OoOyuaromuiics HayYuTCHa 1 o0ecrevyeHns: BO3MOK-
HOCTH YCIIENIHOTO MPOAOJIKEeHUsI 00pa30oBaHUA Ha Oa-
30BOM YPOBHe:

— omepHupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMHU I€OMET-
prueckux ¢uryp (IpsMOyroJibHUK, poMO, KBaIpar);

CamocrosTenbHas
pabota «IIpsmo-
YTOJIBHUK

CamMocTosTenbpHas




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— TPUMEHATH IS PEIICHUS 3a/1a4 TEOMETPUUYECKUE
(baKThI, €CJIM YCIOBUS UX MPUMEHEHHS 3a]aHbl B SIBHOM
opme;

— pemiath 3aJa4d Ha HAX0XKJIEHHE Te€OMETPUUECKUX Be-
JUYHMH 110 00pa3iiamM WK aJropuTMam;

—  UCHOJIb308amMb CEOUICMEA NPAMOY20JIbHUKA, pOMOaA,
Keaopama 014 peuieHus nPoCmenux munoeslx 3aoad,
603HUKAIOWUX 8 CUMYAUUAX NOBCCOHEBHOU HCUZHU 6
YCII08UAX CB0€E20 PE2UOHA, 20P00a, CEIbCKO20 noceJle-
HUA U 3044 U3 CMENHCHBIX OUCUUNIUH

OOyyamouuiics MOJYYUT BO3MOKHOCTH HAYYUTHCH
s obecriedeHnsi BO3MOKHOCTH YCHENIHOTO MPOI0JI-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJEeHHOM
YPOBHSIX:

— TPUMEHATH T€OMETpHUYECKUE (DAaKThI I pelIeHHs 3a-
J1a4 110 TeMeE, B TOM YHUCIIE, IPEAIOIaralolnX HECKOJIbKO
11aroB pelIeHNUS;
— (opmynupoBaTh B MPOCTEUIINUX CITyUasiXx CBOMCTBA U
MPU3HAKA MHOTOYTOJIbHUKOB (MIPSMOYTOJIBHUK, pOMO,
KBaJpar);
— JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS;
— BJAJETh CTaHJAPTHOM KiaccuuKanuei miockux ¢u-
ryp (4eThIpeXyroJbHUKOB).

B noBcenHeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— UCROIb306AMb CEOUCHEA MHO20Y201bHUKOE (NPAMO-
Y201bHUKA, poMOa, Keaopama); 01 peuieHus 3a0ay
npaKmuuecKo20 xapaKmepa u 3a0a4 U3 CMeMHCHbIX OUc-
UUNIUH 6 YCIIOBUAX C80€20 PECUOHA, 20P00d, NOCENeHU

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
AN YCHEIIHOro MNpOJOJIKeHMs1 o00pa3oBaHMs Ha
yIr1y0JIeCHHOM YPOBHE:

— CaMoCTOSITeNbHO (OPMYJIUPOBATEH ONPEAEIEHUS Te0-
METPUYECKUX (DUTYD, BBIIBUTATH TUIIOTE3bI O HOBBIX
CBOICTBaxX M MpU3HAKAX FreOMeTpUUYeCcKux Guryp u odoc-
HOBBIBAaTh WJIM ONPOBEPraTh UX, 000011aTh WK KOHKpe-
TU3UPOBATh PE3yJIbTaThl HA HOBBIE KJIacChl QUTYD, IIPO-
BOJIUTH B HECJIOXKHBIX CITy4asiX KilacCu(pUKAIU0 GUryp
110 Pa3JIMYHbIM OCHOBAHUIIM

pabora «Pom6»

CamocrosiTenpHast
pabota «KBanxpar»

KontponsHast pabo-
ta o teme «llps-
MOYTOJIbHUK, pOMO,
KBaJpaT»

3auet no teme «Ue-
TBIPEXYTOJIbHUKH

Ilnomann
14 yacoB

IImomaas MHO-
rOyroJdbHUKA
3 waca

OOyuaromuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIENIHOI0 MPOAOJIKeHHsI 00pa3oBaHusl Ha 0a-
30BOM YPOBHe:

— TPUMEHATH HOPMYJIBI IEPUMETPA, TUIOMIAAN MHOTO-
YTOJIBHUKOB, ILIOIIAAN TOBEPXHOCTU OTAEIBHBIX MHOTO-
TPAHHUKOB IIPU BBIYUCIIEHUAX, KO 14 BCE JaHHBIE UMeE-
I0TCS B YCIIOBUU

CamocrosTensHas
pabora 1O Teme
«IImomans MHOTO-
YTOJBHUKAY




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

KOHTPOJIS ycleBa-

CMOCTH

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUH JIPYTHUX
MPEMETOB:
—  8LIMUCAMb NIAOWAOU 6 NPOCMENUIUX CTIYUAAX,
npUMeHAmMb GopMYIbl 8 RPOCMEHUUX CUMYAUUAX 8
NO6CEOHEBHOIL HCUHU 8 YCII0BUAX C60€20 PEZUOHA, 20-
pooa, nocenenus

OOyuawmuiicsi MOJYYUT BO3MOKHOCTHL HAYYHMTHCS
AJsl obecrieyeHUs] BO3MOKHOCTH YCHELIHOI0 MPOaoJi-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM M YIJIYOJIEHHOM
YPOBHSX:

— OIEepUPOBATH NPEACTABICHUEM O ILIOIIAIN, KAK BEIU-
yuHe. [[puMeHsTh opMyJIBl TUIOMAAN IPU PEHICHUN
MHOTI'OLIArOBBIX 33/1a4, B KOTOPBIX HE BCE JaHHBIC IIPE-
CTaBJICHBI SIBHO, a TPEOYIOT BEIYUCIICHHH, OTIEPHPOBATH
6osee MUPOKUM KOJTUYECTBOM (hOPMYIT JUIMHBI, TUIOLIA-
A

— (opMynupoBaTh 3a/1a4l Ha BBIYMCIICHHE IIJIOIAAEH U
peuarb ux

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
AN YCHEIIHOro MpPOJOJIKeHHs1 00pa3oBaHMs Ha
yriy0JIeHHOM YPOBHeE:

— CBOOOJHO ONEPUPOBATh MOHATHEM IIONIA b, KAK Be-
JMYKHA, CAMOCTOSITENIFHO MOJIy4aTh U UCIOIb30BaTh
(dbopMyIIbl 1715 BBIYMCIIEHUH momianeit gpuryp;

— CaMOCTOSITEIbHO (POPMYIMPOBATH TUIIOTE3bI U MPOBE-
PATH UX JOCTOBEPHOCTh

B noBceaHeBHOM KU3HU U NIPU U3yUECHUH JIPYTUX
MPEIMETOB:
— 6000010 onepuposams hopmynamu npu peuieHuU
3a0au é Opy2ux yueOHblX npeomemax u npu nPoeedeHuu
He0OX00UMBIX 8bINUCICHUIL 8 PEAIbHOU HCU3HU 8 YCI10-
8UAX CB0€20 PECUOHA, 20P00d, NOCE/ICHUS

ITnomanu ma-
pasuienorpam-
Ma, TPEyroJib-
HUKa, Tpanenuu
6 yacos

OOyuaromuiicss HAyYuTCs1 A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIEIIHOI0 MPOAOJIKeHUsI 00pa3oBaHus Ha 0a-
30BOM YPOBHe:

— TPUMEHATH HOPMYJIBI IEPUMETPA, TUIOIIAAN MHOTO-
YTOJIbHUKOB (ITapajuieIorpaMMOB, TPEYTOJILHUKOB, Tpa-
Heluit), MO0 N TOBEPXHOCTH OTJEIbHBIX MHOTOIPaH-
HUKOB IIPY BBIYMCIICHUSX, KOT/1a BCE IaHHBIE UMEIOTCS B
YCJIOBHH.

B noBcenHeBHOM XWU3HU U IPU U3YUYEHUU JPYTHX
IIPEAMETOB:
—  6bIYUCAAMb NIOWAOU 6 NPOCMENUIUX CIYUAAX,
npumenamo Gopmynvl 6 POCMEUMIUX CUMYAUUAX 6
NOBCEOHEBHOIL IHCUZHU € YCTI0GUAX PE2UOHA, 20P00a, No-
ceneHus

OOyyaromuiicd NOJYYHT BO3MOKHOCTH HAYYHUTHCH
JJ1s_obecrieyeHUs1 BO3MOKHOCTH YCHEIIHOI0 MPOoa0J-

TepmuHoIOrMye-
CKUH OTUKTAHT

CamocrosTenbHas
pabota o Teme
«I1nomanp napain-
JIEJI0TpaMMa

CamocrosTenbHas
pabota o Teme
«ITnomans Tpe-
YTOJIbHUKAY

CamocrosiTenbHas
pabora 1o Teme
«IInomans Tpane-




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

JKeHMsi oOpa3oBaHusi Ha 0a30BOM H YIJIYyOJI€HHOM
YPOBHAX:

— OIlepUpOBaTh NPEICTABICHUAMH O ILIOIIAN, KaK Be-
anuuHe. [TpumensaTs Gopmyiisl muomaau (mapauieno-
IPaMMOB, TPEYTOJIbHUKOB, Tpalleluil) IpU peLIeHUH
MHOTOILIArOBbIX 3a/1a4, B KOTOPBIX HE BCE IaHHBIC MIPEJI-
CTaBJICHBI SIBHO, a TPEOYIOT BEIYUCIICHHH, OTIEPHPOBATH
6osee MUPOKUM KOJINYECTBOM (OpMYII JUIMHBI, TUIONIA-
I, BBIYUCIIATH PACCTOSTHUS MEXy (purypamu, mpoBo-
JUTh BBIYUCIICHUS HA OCHOBE PAaBHOBEJIMKOCTU U PABHO-
COCTaBJIEHHOCTH;
— (dopMynupoBaTh 3a/1a4l HAa BBIYKCIICHHE IIJIOIAAEH U
pelaTh ux.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— npo6oo0uUmb bIYUCIEHUA HA MECHIHOCHUL;
— NpUMEHAmMb POPMY/Ibl NPU ELILUCIEHUAX 6 CMEINC-
HbIX YUEOHbIX npeoMemax, 6 OKpyycaroujeil oelcmeu-
menvHoOCmU.
— UCHOIb306aMb 3HAHUA O 6LINUCTIEHUU NIIOWLA0ell 6
NO6CEOHEGHOU HCUIHU ONIA PeUleHUA NPAKMUYECKUX
3a0ay

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
AN YCHEIIHOro MNpPOJOJIKeHMs1 o00pa3oBaHMs Ha
yIr1y0JIeCHHOM YPOBHE:

— cBOOOHO ONEepPUPOBAThH MOHATUSMU TUIOMIAE (TTapa-
Jernorpamma, TpeyrojibHUKa, TpaIreluu), Kak BeJInYnHa-
MU, UCIIOJIb30BaTh PAaBHOBEIMKOCTh U PABHOCOCTABIICH-
HOCTb IIPU PEIICHUH 3a]a4 Ha BBIYUCIIEHHUE, CAMOCTOSI-
TEIHHO MOJyYaTh U MCIONb30BaTh POPMYIIBI IS BHIYHC-
JeHu# wiomaaei Gpuryp, CBOOOIHO ONEPUPOBATH IIUPO-
KM HabopoM (popMyIT Ha BEIUUCIICHHE MIPU PEIICHUH
CJIOKHBIX 33/1a4;
— CaMoCTOSITENbHO (POPMYIUPOBATH TUIIOTE3BI U IPOBE-
PATH UX JOCTOBEPHOCTb.

B noBcenHeBHOM XKWU3HU U IPU N3YUYEHUU JPYTHX
IIPEIMETOB:
— €60000H0 onepuposamsv hopmynamu npu peuienuu
3a0ay 6 opy2ux yueOHvIX npeomemax u npu nPo6eoOeHuU
He00X00UMBbIX 6bIYUCIEHUI 6 PEAIbHOIL JHCU3HU 6 YCI10-
8UAX PeZUOHA, 20p00a, NOCEIeHU

§0050% 03

Teopema [Iuda-
ropa
S uacos

OOyuaromuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIENIHOI0 MPOAOJIKeHHsI 00pa3oBaHusl Ha 0a-
30BOM YPOBHe:

— npumeHaTts Teopemy [udaropa, 11t BerarcaeHus
JUIMH U PaCCTOSIHUM B IIPOCTEUILNX CIIyYasix;

— TPUMEHATH HOPMYJIBI IEPUMETPA, TUIOMIAAN MHOTO-
yroJasHUKOB ((hopmyiry I'epona), myiomaaym moBEpXHOCTH

CamocrosiTenbHas
pabora 1o Teme
«Teopema ITudaro-
pa»

CamMocTosTenbpHas
pabota o Teme




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

OTJIeIbHBIX MHOTOI'PAaHHUKOB IIPU BBIUKCICHUSIX, KOT1a
BCE€ JJaHHBIC UMEIOTCS B YCIIOBHH;

— OIKUCHIBATh OT/IETbHBIE BBIIAIOIIUECS PE3YIIbTaThI,
MOJTy4YEHHBIE B XOJIC€ Pa3BUTH MaTeMaTUKU KaK HAyKH;

— ucnoav3osamv meopemy Ilughazopa ona pewenusn
npocmenuux munogvlx 3a0ay, 603HUKAIOUWUX 6 CUNY-
auuAX NOBCEOHEBHOIL HCUSHU 8 YCTI08UAX C80E20 PeUO-
Ha, 20p00a, CenbCKO20 NOCEIeHUA U 3A0aY U3 CMENCHBIX
OUCUUNIUH

OOyyamouuiics MOJYYUT BO3MOKHOCTH HAYYUTHCH
s obecriedeHns] BO3MOKHOCTH YCHENIHOTO TMPOo0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIy0JEeHHOM
YPOBHSIX:

— npumeHaTs Teopemy [ludaropa npu permeHun MHO-
rOLIArOBbIX 3371a4, B KOTOPBIX HE BCE JaHHBIE IPECTaB-
JIEHBI IBHO, a TPEOYIOT BHIYMCIICHUM;
— XapakTepu30BaTh BKJIAJl BBIIAIOLIUXCS MaTEMaTUKOB B
pa3sBUTHE MaTEeMaTHKHU U MHBIX HAyYHBIX 00JacTeil.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
HPEMETOB:
— NP080OUmMb 8LINUCEHUA HA MECHIHOCIU CB0E20 Pe-
2UOHA, 20p00a, NOCENEeHUL;
— HNpUMeHAmMb HYOPMY/Ibl NPU GLIYUCTICHUAX 6 CMEIiC-
HbBIX yUeOHbIX npeOMemax, 6 OKpyycarouieil Oelcmeu-
menvHOCIMU

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
AN YCHEIIHOro MNpPOAOJIKeHMs1 o00pa3oBaHMs Ha
yri1y0JIeCHHOM YPOBHe:

— CBOOOJHO ONEPUPOBATh IIUPOKUM HAOOPOM GopMyT
Ha BBIYUCIIEHUE TIPU PEILIEHUU CIIOKHBIX 3a]1ay;

— cBOOO/IHO ONEPUPOBATh MOHATUEM IIOIIA/b, KAK Be-
JIMYHUHOM, UCIIOJIb30BATh PABHOBEIUKOCTH U PaBHOCO-
CTaBJICHHOCTb IIPU PELICHUH 3a/1a4 Ha BBIYUCIICHUE, Ca-
MOCTOSITEJIBHO TIOJTy4aTh U UCIIOJIb30BaTh (POPMYJIbI AJIst
BBIYUCIICHUH TUI0IIa/eH puryp, CBOOOIHO ONepupoBaTh
HIMPOKUM HabopoM GopMyIl Ha BBIYUCIIEHUE TIPU pelle-
HUU CJIOKHBIX 33]1a4

«ITnomane»

KoHnTtponbHas pabo-
Ta 1o teme «Ilmo-

maab»

3aueT o TemMe
«ITnomaapy»

ITox00HBIE TPEYTOJIBHUKH
19 gyacos

Onpenenenne
NOJOOHBIX Tpe-
YTOJILHUKOB

2 yaca

OOyuyaromuiics HAyYuTCH I 00ecredyeHUus1 BO3MOXK-
HOCTH YCIIEIIHOTO NMPOAOJIKEeHUsI 00pa30oBaHusA Ha 0a-
30BOM YPOBHe:

— ormnepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM MOA00HE
¢uryp.

B noBceHeBHOM KU3HU U TIPU U3YUYECHHUU APYTUX
MPEMETOB:
— UCROIb306aMb OMHOWEHUA OISl peuleHUs nPo-
cmeiuux 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUZHU 8

CamocrosTenbHas
pabora 1o Teme
«Onpenenenue 1mo-
JMOOHBIX  TPEYTroJb-
HHUKOBY




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

YcCiioeuax ceoezo pecuona, zopoda, noceéjieHun

OOyuawmuiicsi MOJYYUT BO3MOKHOCTHL HAYYMTHCS
AJsi obecrieyeHUs] BO3MOKHOCTH YCHELIHOI0 MPOaoJi-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM M YIJIYOJIEHHOM
YPOBHSX:

— OIepupoBaTh NOHATUAMU: TT0100U€e HUTYp, MTOAOOHBIE
TPEYIrOJIbHUKY;

— IPUMEHATH TEOPEMY O MPONOPLUOHATIBHBIX OTPE3KAX
IIPU PELIECHUH 3a/1a4

OOyuarmuiicssi MOJYYUT BO3MOKHOCTh HAYYMTHCH
AJSl  YCHELIHOI0 TMPpOJoJIKeHHus1 o0pa3oBaHMsl Ha
yriry0JIeHHOM YpPOBHeE:

— BJIAJCTh IIOHATHCM HOI[O6I/IC TPEYTOJIbHUKOB KaK MC-
TAIIPCAMCTHBIM

— CBOOOIHO ONIEPUPOBATH MOHATUSAMU: TIOA0OHE DUTYp,
0J00HBIE TPEYTOJBHUKH

IIpu3naku 1no-
nooust Tpe-
YTOJIbHHKOB

6 uacos

OOyuaromuiicss HAyYuTCsl AJs1 o0ecrnedyeHusi BO3MOXK-
HOCTH YCIIEIIHOTO NMPOAOJI)KeHUs1 00pa3oBaHusA Ha Oa-
30BOM YPOBHE:

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: MO0~
6ue puryp, nogoOHbIe GUTYpBI, TOTOOHBIE TPEYTOJIBHU-
KU

B noBcenHeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
—  UCROb308amMb NOOOOUE MPEY2OTbHUKOG OIA peule-
HUA npocmeiiuiux 3a0a4, 603HUKAIOUWUX 6 PeaibHOll
HCU3HU 8 YCTIOBUAX CB0€20 NOCENeHU, 20P00a, PECUOHA

OOyuyamomuiics MOJYYUT BO3MOKHOCTH HAYYHThCS
AJsl obecrieyeHUs] BO3MOKHOCTH YCHELIHOT0 MPOaoJi-
JKeHHs1 00pa3oBaHHMsi Ha 0a30BOM M YIJIyOJeHHOM
YPOBHSX:

— ONepUpoBaTh MOHATUAMU: OA0OHE GUTYp, TOJOOHbIE

¢burypsl, 10JJOOHBIE TPEYTOJIbHUKI

— cTpouTh QUTYpPyY, MOJOOHYIO TAaHHOM, MOJIB30BATHCS

CBOMCTBaMHM 110100us1 17151 000CHOBAHUS CBOICTB (hUryp;

— TPUMEHSTH MOA00HE /IS MOCTPOCHHM U BEIYMCICHHM.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JPYTHX

MPEIMETOB:

— UCnO1b308aMmb NO00OUE MPeEY2oIbHUKO8 015 peule-

HUA 3a0a4, 603HUKAIOWUX 6 PEeaIbHOU HCUHU 8 YC10-

BUAX C80€20 Pe2UOHa, 20p00a, NOCe1eHUA

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
A8 YCHNEIIHOro MNpPOJOJIKeHMs O00pa3oBaHMsA Ha
yri1y0JIeHHOM YPOBHe:

— BJIAJACTb NOHATUCM OTHOIIICHUWS KaK MCTAIIPEAMCT-
HBIM;

— CBOOOJIHO OTIEPUPOBATH MOHATUSAMH: TOJOOHBIE (hH-
T'YpBI, 10100HBIE TPEYTOJIbHHUKH,

CamocTosTenbHas
pabora 1o Teme
«IIepBbIii Ipu3HaK
no100Us TPeyroib-
HUKOB

CaMocTtosTebHas
pabota no Teme
«Bropoii u Tpetuii
MpU3HAK Mo100Us
TPEYTOJIHLHUKOBY

KonTpomabHas pado-
Ta 1o reme «Ilpu-
3HaKU MoJ00us Tpe-
YTOJIbHUKOB)




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— WCHOJB30BaTh CBOWMCTBA MO100ust puUryp mpu pere-
HUU 3a7a4.

B noBceHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
MPEIMETOB:
— UCHOJB30BaTh OTHOILEHUS JJIsl IOCTPOCHUS U HCClie-
JIOBAaHUS MaTEeMAaTHUYECKUX MOJIEJIe 00BEKTOB peabHOM
KU3HU;
— UCnOIb3068amb 3HAHUA 0 ROOOOHBIX MPEY2ONbHUKAX
0J151 6bIYUCTICHUA PACCMOAHUA 00 HEOOCMYNH020 00b-
eKma 8 yCloGUAX C80€20 PecuoHd, 20p00d, NoceneHUs

IIpumeHeHne
moxoous K no-
Ka3aTelbCTBY
TEOPEM H pe-
HICHHIO 3a/1a4
7 yacos

OOyuaromuiicsi HAYyYHTCsl AJs1 o0ecredeHusi BO3MOXK-
HOCTH YCIIEIIHOT0 NMPOAOJIKEeHUsI 00pa30oBaHUA Ha Oa-
30BOM YPOBHE:

— OIepupoBaTh Ha 0a30BOM YPOBHE NMOHSATUSIMH: PAaBECH-
CTBO (GUTYp, paBHBIE GUTYPHI, PABEHCTBO TPEYTOJIHHUKOB,
10J100Me TPEYTOJILHUKOB,
— OIUCHIBATh OT/ICIBHBIC BBIIAIONINECS PE3YJIbTaThI,
IMMOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATHKU KaK HaAYKH.

B noBceTHEBHOM JKU3HU M ITPHU U3YUCHHUH JPYTUX
IPEIMETOB:
— WCHOJB30BaTh MO00ME JIJIS PEIICHHSI MPOCTEUTIITIX
3a/1a4, BOSHUKAIOIINX B pealbHOU KU3HU;
— ucnonv3oeamsp nododue 0 peuieHus nPocmenuiux
3a0au, 603HUKAIOWAUX 6 PEAIbHOU HCUZHU 8 YCIIOGUAX
ce0e20 nocenienus, 20pooda, pecuona

OOyuyamouuiics NOJYYUT BO3MOKHOCTH HAYYHThCS
A5 obecrieyeHUs] BO3MOKHOCTH YCHEUIHOI0 IPoa0J-
JKeHHs1 00pa3oBaHHMsi Ha 0a30BOM M YIJIyOJeHHOM
YPOBHSX:

— OIepUpoBaTh MOHATUAMU: OA0OHE HUTYp, TOJOOHbIE
¢burypsl, noJoOHbIE TPEYTOJIbHUKH
— TIpUMEHATH Teopemy Dasieca U TEOPEMY O IIPOIOPLIH-
OHAJILHBIX OTPE3KaxX MpPHU PELICHUH 33/1a4.

B noBceaHeBHOM KU3HU U NIPU U3YyUEHUH IPYTUX
MPEIMETOB:
— HCIIOJIb30BaTh 110100Ue JUIs pELICHUs 3a1a4, BO3HH-
KaIOLIMX B peaJIbHOM KHU3HH

OO0yyaomuiics MOJYYUT BO3MOKHOCTb HAYYHUTHCH
AJsl  YCHEHIHOr0 TMPOAOJIKeHUs1 o0pa3oBaHusi Ha
yri1y0JIeCHHOM YpPOBHeE:

— BIJIQJCTh NOHATHEM OTHOIIEHHS KaK METanpeaMeT-
HBIM;
— CBOOOJHO ONEPUPOBATH MOHATUAMU: TOA0OUE DUryp,
1o 00HbIe PUTYPBI, TOJOOHBIE TPEYTOJIBHUKH,
— HCIIOJIb30BaTh CBOMCTBA MOJ00MS (pUTyp MpH pere-
HUM 33]a4.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
PEIMETOB:

CamocTrosTenbHas
pabora 1o Teme
«CpenHsis TMHUS
TpPEeyrojbHUKa U
CBOIWCTBO MEJMaH
TPEYTroJIbHUKA

CamocrosiTenbHas
pabora 1o Teme
«Teopema o mpo-
MOPIIMOHATIBHBIX
OTpe3Kax B MPsIMO-
YTOJBHOM Tpe-
YTOJIbHUKE)

CamocrosTensHas
pabora 1o Teme
«I"eomeTpuueckue
MIOCTPOCHHUS METO-
JIOM TIOJO0MS»




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NporpamMmbl KOHTPOJIA ycIeBa-
€MOCTH
—  UCROB308amMb NOOOOUA MPEY2OTbHUKOG 01 NO-
CMPOCHUA U UCCEO006AHUA MAMEMAMUUECKUX MOOe-
J1eil 00beKmoe6 peaibHOUl HCUSHU CB0E20 PECUOHA, 20PO-
oa, noceneHus
CooTHoOIlIEHHE OOyuarouuiicsi HAyYHTCsl JAJs1 o0ecrnedyeHusi BO3MOXK- | TepMUHOJIOTHYe-

MEXIy CTOPO-
HaMU U yTJIaMu
MPSIMOYTOJIBHO-
ro TpeyroiabHU-
Ka

4 yaca

HOCTH YCIIEIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHusi HA Oa-
30BOM YPOBHe:

— TPUMEHATH 6a30BbIe TPUTOHOMETPUIECKUE COOTHO-
LICHUS IS BBIYMCIICHUS IJIMH, PACCTOSHUM, IUIOINAICH B
IIPOCTEUIINX CIIyYasiX.

B nosceaHeBHOM KU3HU U IIPU U3YUEHUU IPYTUX
IIPEMETOB:
— UCRONb306aNb COOMHOULEHUSL MENHCOY YeaAMU U
CMOPOHAMU NPAMOY20IbHO20 MPEYZOIbHUKA 014 pe-
WEeHUA NPOCM e uuX 3a0a, 603HUKAIOULUX 6 PEaIbHOlL
HCU3HU 6 YCTIOBUAX C60€20 PecUOHA, 20p00a, NOCeNeHUS

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUsl BO3MOKHOCTH YCIEIIHOI0 IPO0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIEHHOM
YPOBHSX:

— TPUMEHSATH TPUTOHOMETPUYECKUE (POPMYIIBI TSI BI-
YHUCJICHUHN B CIOKHBIX CITydasXx,
— HCHOJb3Yys U3yYEHHBIE METO/IbI, TPOBOAUTH JTOKa3a-
TEJIbCTBO, BHIMOIHITH OIPOBEPKEHUE.

B noBceHEeBHOM KU3HU U TPU U3YUEHHUH JPYTUX
PEIMETOB:
— UCNONBb306AMb COOMHOUEHUA MENCOY Y2NAMU U
CMOPOHAMU NPAMOY201bHO20 MPEY2OIbHUKA O/ pe-
wienus 3a0a4, 603HUKAIOWUX 6 PeaIbHOU HCU3HU 6
YCIOBUAX C60€20 Pe2UOHA, 20P00a, NOCeNeHUS

OOyuaromuiicsi MOJYYUT BO3MOKHOCTh HAYYHMThCS
NSl YCHEHIHOr0 TMPOAOJIKeHUs1 00pa3oBaHusi Ha
yri1y0JIeCHHOM YpPOBHeE:

— BJIAJIETh NOHATUEM OTHOLIEHUS KaK METaIllpeaAMET-
HBIM;
— BJIAJICTh HABBIKAMM AHAJIN3A YCIOBUS 3a/1a4U U OIpe-
JIeTICHUS TOAXOASAIINX I PELICHUS 3a1a4 U3Y4CHHBIX
METOJIOB WJIM UX KOMOMHAIIHIA;
— XapakTepU30BaTh BKJaJ BBIJAOIINXCS MAaTEMAaTUKOB B
pa3BUTHE MaTeMaTHKU U MHBIX HAyYHBIX 00JacTeil.

B noBcenHeBHOM XU3HU U IPU U3YUYEHUU JPYTHX
IIPEAMETOB:
— UCNONb306aMb COOMHOUEHUSA MENCOY Y2IaMU U
CMOPOHAMU NPAMOY20IbHO20 MPEYZOIbHUKA OISl NO-
CMPOeHUA U UCCIIE006AHUA MAMEMAMUYECKUX MOOe-
J1eil 00beKmMoe peanbHOoll HCUZHU 6 YCIIOGUAX PECUOHA,
20pooa, nocenenus;
— paccMaTpuBaTh MaTEMATHKY B KOHTEKCTE UCTOPUH

CKUU TUKTAHT

CamocrosiTenbHas
pabota mo Teme
«CpenHsist TUHUS
TPEYTOJbHUKA U
CBOMCTBO Me/InaH
TPEYTOJbHUKA

CamocTrosTenbHas
pabora 1o Teme
«Teopema o npo-
MOPIUOHATBHBIX
OTpe3Kax B MPSIMO-
YTOJIBHOM Tpe-
YTOJIBHHKE)

KonTpomabHas pado-
Ta 1o TeMe «I1omo0-
HBIC TpeerJ'H)HI/IKI/I»

3auer o teme «Ilo-
JOOHBIE TPEYTOJIb-
HUKNA




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NporpamMmbl KOHTPOJIA ycIeBa-
€MOCTH
Pa3BUTHS ITUBWIN3AIMHN U UICTOPUH Pa3BUTHS HAYKH, T10-
HUMATh POJIb MATEMATHKHU B pa3BUTUU Poccun
OKpyX HOCTH
17 yacoB
Kacarenpnas k| O0y4awmmiicss HaAy4YuTcs AJs1 o0ecniedeHUuss Bo3Moxk- | CamocTosTeNbHas

OKPY>KHOCTH
3 uaca

HOCTH YCIIENIHOT0 MPOJ0JiLKeHHsI 00pa3oBaHusl Ha 0a-
30BOM YPOBHE:

— paziauyaTh MOHATHUS OKPY>KHOCTh, KPYT, KX SJIEMEHTHI
Y CBOWCTBA; MPUMEHATH UX CBOMCTBA JIJIs PELLICHHS 3a-
nad;

— u300paxarh TUMOBBIC TUIOCKKE QUTYPHI U GUTYPHI B
MIPOCTPAHCTBE OT PYKH U C IOMOIIbIO HHCTPYMEHTOB
(CTpOUTH KacaTeNbHYIO U CEKYIIYIO K OKPY>KHOCTH);

— MOPUMEHATH JJISI PELICHUS 3a/1a4 FEOMETPUYECKUE
(bakThl, eciM yCIOBUS UX IPUMEHEHHUS 3a/1aHbl B SBHOU
dopme;

— pelarth 3aJa4M Ha HAXO0XKJECHUE T€OMETPUUECKUX BE-
JUYHH 110 00pa3iiaM WK aJrOpUuTMaM;

—  UCROJIb308amMb CEOUICMEA KACAMETbHOU K OKPYHCHO-
Cmu 0713 peuieHus nPOCmenuux 3a0ay, 603HUKAIOUUX
6 PeabHOU HCUZHU 8 YCIIOBUAX C80€E20 PESUOHA, 20P00a,
noceyeHus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUss BO3MOKHOCTH YCIEIIHOIO IMPO10J-
JKeHusl o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSX:

— XapaKTepHu30BaTh B3aUMHOE PACIIONIOKEHHE MPSIMON U
OKPYXHOCTH;
— wu300paxaTb reoMeTpruecKue (pUrypsl o TEKCTOBOMY
Y CUMBOJIBHOMY OIMCaHHIO;
— TNPUMEHATh TeOMeTpHuecKre (pakThl I pelieHns 3a-
J1a4, B TOM 4HCJIe, TPEANoaraloux HeCKOIbKO 11aroB
peleHus;
— (opMynHpoBaTh B MPOCTEHIINX CITydasiX CBOWCTBA U
npu3Haku QuUryp;
— JI0Ka3bIBaTh F€OMETPUUECKUE YTBEPKIACHUS.

B noBceaHeBHON KU3HU U IIPU U3YyUEHUH IPYTUX
MPEIMETOB:
— UCNONb306aAMb CEOUCMEA KACAMENbHOU K OKPYIHCHO-
cmu 0714 peuieHuA 3a0a4 NPAKMUYLECKO20 XapaKmepa 6
YCo8uAx ceoezo pecuona, 20pooa, NOCeNeHus u 3a0ay
U3 CMEHCHBIX OUCUUNIUH

OO0yyaomuiics MOJYYUT BO3MOKHOCTh HAYYHUTHCHA
AJsl  YCHEHIHOr0 TMPOAOJ/IKEeHUs1 O00pa3oBaHUsl Ha
yri1y0JIeCHHOM YPOBHeE:

— HCCIEeN0BaTh YEPTEKH, BKIIOYAss KOMOMHAITMHU UTYD,
U3BJICKaTh, MHTEPIIPETHPOBATH U MTPEOOPa30BHIBATH WH-
dbopMaluio, IpeICTaBICHHYIO Ha YepPTekKax;

pabota mo Teme
«KacarenbHas K
OKPY>KHOCTHY




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— (opMyIHpOBaThH U JOKA3bIBATh TEOMETPUIECKHE
YTBEPKICHHUS.

B noBcenHEeBHOM KU3HU U IIPU U3YYECHUH IPYTUX
IIPEIMETOB:
—  COCMAGIAMd C UCNONLIOBAHUEM CEOUCHE OKPYHCHO-
cmu mamemamuyecKue mooenu 0114 peuieHusa 3a0ay
npaKmuuecKo20 XxapaKmepa 6 yciouax c60e20 pezuo-
Ha, 20po0a, noceneHus u 3a0a4 U3 CMEHCHbIX OUCUU-
NJUH, uccnedo6ams nOJIyUeHHble MOOenu u uHmep-
npemuposams pe3ynibmam

[lenTpanbHbie U
BIIMCAaHHBIE yT-
JIBI

4 uaca

OOyuarmuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIIEIIIHOTO NMPOJO0JIKeHUs1 00pa3oBaHusA Ha 0a-
30BOM YPOBHe:

— pasnuyaTh INOHATHUSA OKPYXKHOCTb, KPYT, UX 3JI€MEHTBI
Y CBOMCTBA; LICHTPAIbHbIC U BIMCAHHBIC YIJIBI;

— OomnepupoBaTh Ha 6a30BOM YPOBHE MOHATUEM YIJIbI
MEXAY NPSMBIMU;

— UCHOJIb306amMb CE0UCMEA UEHMPAIbHBIX U 6NUCAH-
HBIX Y2106 015 peuieHus nPocmeluiux 3a0a4, 603Hu-
Karowux 6 peaibHOu HCU3HU 6 YCII0BUAX C60e20 PecUo-
Ha, 20p00a, noceieHus

OOyuyamomuiics MOJYYUT BO3MOKHOCTH HAYYHThCS
AJsl obecrieyeHUs] BO3MOKHOCTH YCHELIHOT0 MPOaoJi-
JKeHHs1 o0pa3oBaHHMsi Ha 0a30BOM M YIJIy0JIEHHOM
YPOBHSX:

— wu300paxaTb reoMeTpruecKue (pUrypsl o TEKCTOBOMY
Y CUMBOJIBHOMY OITMCaHHUIO;

— TPUMEHATH reoMeTpuueckre (HakThl 175 peLIeHus 3a-
Jlay, B TOM YUCJIE, TPEANONAratOIMX HECKOJIBKO 11aroB
pelenus;

— (opmynupoBaTh B MPOCTEHUIINUX CITyUasiX CBOMCTBA U
npu3HaKu QuUryp;

— JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
A8 YCHNEIIHOr0 MNpPOJOJIKeHMsT O00pa3oBaHMsA Ha
yr1y0JIeCHHOM YPOBHE:

— CBOOOJIHO ONEPUPOBATH MOHATUAMU: MAPAIIEITBHOCTD
MPSIMBIX, YTIIBI MEXKIY IPSIMBIMU;
— paccMaTpuBaTh MAaTEMaTUKY B KOHTEKCTE UCTOPUU
pa3BUTHS UUBUIN3ALUN U NCTOPUU Pa3BUTHS HAYKH, T10-
HUMAaTh pOJIb MaTeMaTHKHU B pa3BuTHH Poccuu.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX
MPEIMETOB:
— UCNONb306AMb YEHMPATIbHbIE U 6RUCAHHDbLE Y2TIbl
014 NOCMPOCHUA U UCCIE006AHUA MAMEMAMUYECKUX
Mooeneil 00beKmMoe peaibHOol HCUIHU 8 YCOBUAX C80e-
20 pezuona, 20p00a, noceneHus

TepmuHonmornye-
CKUU TUKTAHT

CamocTrosTenbHas
pabora 1o Teme
«Teopema o Bru-
CaHHOM yTJIe»

CamocTosTenbHas
pabora 1o Teme
«Teopema o mpous-
BEJICHUH OTPE3KOB
MEePECeKArOIINXCS
XOpI»

YersIpe 3aMe-

OOyuawmuiicsi HAYYuTCsl 151 o0ecrnedeHnsi BO3MOXK-

CamMocTosTenpHas




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMmbl KOHTPOJIA ycleBa-
€MOCTH
YyaTeNbHbIE TOU- | HOCTH YCHENIHOI0 MPoJoJKeHUus1 o0pa3oBaHusi Ha 0a- | paboTa 1o Teme
KU TPEYrojbHU- | 30BOM YPOBHe: «3ameyareabHbIe

Ka
4 yaca

— omepupoBarh Ha 6a30BOM YPOBHE MOHATHUSIMHU I'€OMET-
puueckux (GUTyp, paBHbIC GUTYPHI, TIEPIICHAUKYISIPHOCTD
MPSIMBIX, YTIIBI MEXKTY TPSMBIMHU, IEPIICHIAUKYIIAD;

— U3BIIEKAaTh WH(OPMAIIUIO O TEOMETPUIECKHX (QUTYpax,
NPE/ICTaBJICHHYIO HAa YePTeKax B IBHOM BUJIC

— UCNOIb306AMb 3aMeuameibHble MOUKU MPey2oib-
HUKA 071 peuleHUA NPOCMenuux 3a0ay, 603HUKAIOUUX
6 PeaibHOul HCU3HU 8 YCLOBUAX CB0€E20 PECUOHA, 20P00d,
nocenenus

OOyyamouuiics MOJYYUT BO3MOKHOCTH HAYYUTHCH
s obecriedeHnsi BO3MOKHOCTH YCHEUIHOTO MPOI0JI-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIy0JEeHHOM
YPOBHSIX:

— OIepupoBaTh NOHATUIMHU PaBHBIEC QUTYPHI, TIEPIICH-
JTUKYJISIPHOCTD MPSAMBIX, YTJIBI MEXIY PSIMBIMH, TIEPIICH-
TUKYJISpP, (3aMeuaTelIbHbIe TOUKH TPEYTroJIbHUKA);

— WU3BIIEKaTh, MHTEPIPETUPOBATH U IPEOOPA3OBHIBATH
UHPOPMALIHIO O TEOMETPHUECKUX (HUTYPAX, TPEICTaB-
JICHHYIO Ha 4epTexax

OOyyamouuiics MNOJYYUT BO3MOKHOCTH HAYYHUTHCH
AJsl  YCHEHNIHOT0 TMPOJoJKeHHusi o0pa3oBaHusl Ha
yriy0J1eHHOM YpOBHe:

— CaMOoCTOSITENIbHO (POPMYIUPOBATH TUIIOTE3BI U IPOBE-
PATH UX JOCTOBEPHOCTb.

B noBcenHEeBHOM XKHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— UCRONb306aNb C6OUCHEA 3AMEUAMEIbHBIX MOYEK
mpeyzonbHuKa 01a peuenuss munoewlx 3a0ai, 603Hu-
Kamuwiux ¢ Cumyayuax n06ceOHeéHou Heu3nu, 3a0ay
NPAKMUYECKO20 CO0EPIHCAHUA 6 YCTI06UAX C60€20 peu-
OHa, 20p00a, nocenenus

TOYKHU TPCYT'OJIbHU-
Ka»

Bnucannasg u
onyvcaHHas
OKPYXHOCTH
6 uacos

OOyuaromuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIIEIIHOI0 NMPOAOJIKeHHsI 00pa3oBaHusl Ha 0a-
30BOM YPOBHe:

— MNPHUMCHATH IS pCHICHUSA 3a1a4 TCOMCTPUUCCKHUC
q)aKTBI, cClin yCJ'IOBI/IH nx HpI/IMeHeHI/IH 3a1aHbI B ﬂBHOfI
dopme;

— CTPOUTDH BIIMCAHHBIC U OIMUCAHHBIC OKPYKHOCTH IJIA
TPGYFOHBHI/IKOB, quBIpéXYFOHBHI/IKOB, HpaBI/IJ'H)HBIX MHO-
TOYT'OJIbHUKOB;

— pceHliaTh 3aJa41 Ha HAXOKACHUC I'COMCTPUICCKUX BC-
JUYHMH 10 00pa3IiamM WK aJropuTMam;

— UCHOb306aMb CEOUCMEA 6NUCAHHBIX U ONUCAHHBIX
OKpYIICHOCmEN 015 peUuleHUs RPOCMeluux 3a0a4, 603-
HUKarouwux 6pea./1buoﬁ JHCUZHU 6 YCIlosUAaX Ce0eo pe-
2UOHa, 20p00a, NOCe1eHU

CamocrosTenbHas
pabora 1o Teme
«BnucanHnas
OKPY>KHOCTB)

CamocrosTenbHas
pabota o Teme
«Onucannas
OKPYHOCTB)»

KonTtpomnshas pabo-
Ta 1Mo TeMe «Bmn-
CaHHas ¥ OIHCaHHAs
OKPY>KHOCTBY




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

OO0yyaomuiicss MOJYYUT BO3MOKHOCTbh HAYYHTHCH
At obecrieyeHUs] BO3MOKHOCTH YCIELIHOIO IPOAOJI-
JKeHMsi oOpa3oBaHusi Ha 0a30BOM H YIJIyOJI€HHOM
YPOBHSIX:

— TPHUMEHSATH FeoMeTpuuecKue (HaKThl s PEIICHHs 3a-
J1a4, B TOM 4YHCJIE, TPEANOJIAaraloluX HECKOJIBKO 111aroB
pelIeHus;
— (GopMyJIHPOBATh B MPOCTEHIIINX CIIy4assX CBOMCTBA U
MIPU3HAKU QUTYP;
— JIOKa3bIBaTh F€OMETPUYECKUE YTBEPKICHUSI.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
MIPEAMETOB:
— UCROJIb308aMb CEOUICHEA OKPYHCHOCHIE 6NUCAHHBIX
U ORUCAHHBIX 0J1A1 peUleHUsA 3a0a4 RPAKMUYEcKo20 Xa-
PAKmepa 6 ycioeuax c60e2o peuona, 20pooa, noceJie-
HUA U 30044 U3 CMENCHBIX OUCHUNTIUH

OOyyamouuiics MOJYYHUT BO3MOKHOCTH HAYYUTHCH
AJsl  YCHEHNIHOTO TMPOJOoJKeHHs1 00pa3oBaHusl Ha
yriy0J1eHHOM YPOBHe:

— HCCIEI0BaTh YEPTEXKH, BKIFOYast KOMOMHAIMH QUTYD,
U3BJIEKaTh, MHTEPIPETUPOBATH U MTPE0OpPa30BbIBATh UH-
(opmanuio, IPeACTaBICHHYIO Ha YepTexkax;
— pemarsb 3a7a4¥ FreOMETPUYECKOT0 COAEPKAHNS, B TOM
YHCJIE B CUTyalUsX, KOI1a alTOPUTM PELICHUS HE CIIEy-
€T SIBHO U3 YCJIOBUS, BBINOIHITH HEOOXOIUMBIE JUIs pe-
LICHUSA 33/1a4U JONOIHUTENIBHBIE IOCTPOEHUS, UCCIIEN0-
BaTh BO3MOKHOCTb IIPUMEHEHUS TEOpPEM U HOPMYIT JUIs
pelIeHus 3a/1ay;
— BJIaJI€Th HABBIKAMM AHAJIM3a YCIOBUS 3a1a4U U OIpe-
JIeTIeHUS OAXOSIINX I PEUICHUS 3a/1a4 U3YYEHHBIX
METO/I0B WJIM MX KOMOMHALINH;
— IIOHUMATh POJIb MaTEMAaTHUKU B pa3BuTUu Poccuy;

B noBcenHEeBHOM XWU3HU U IPU U3YUYEHUU JPYTHX
IIPEAMETOB:
— COCTaBJIATH C UCIIOJIB30BAHUEM CBOMCTB OKPYKHOCTH
MaTEeMaTU4YeCKUE MOJENH IS PEILICHUs 3a1a4 IIpaKThie-
CKOr0 XapakTepa M 3aJa4 U3 CMEXHBIX JUCHUIUINH, HC-
CJIEI0BATH IIOJYYEHHBIE MOJEIU U UHTEPIPETUPOBATH
pe3yJIbTarT.
— UCHONb306amMb CE0IICMEA 6NUCAHHBIX U ONUCAHHBIX
OKpyJCHOCmEll 014 peuieHUA 3a0a4 nNPaAKMu4ecKko2o
Xapakmepa u 3a0a4 U3 CMEeNCHbIX OUCYUNIUH 6 YCII0-
6UAX C60€20 nocenleHus, 20p00a, pezuona

3adeT 1Mo TeMe
«BnucanHas u onu-
CaHHas OKPYX-
HOCTBY

9 kJjaacc

BekTops!
10 yacos

Ilousatne Bek-
TOpa

OOyuarwmuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCIENIHOT0 MPOA0JIKeHHsI 00pa3oBaHusl Ha 0a-

CamocrosTenbHas
pabora 1O TeMme




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMmbl KOHTPOJIA ycleBa-
eMOCTH
2 yaca 30BOM YPOBHeE: «ITonsaTne BekTOpa

— OIepupoBaTh Ha 0a30BOM ypOBHE MOHSATHEM BEKTOD,
JUTMHA BEKTOPA;

— wu300paxarb M 0003HAYaTh BEKTOPHI;

— ormepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH: PaBEH-
cTBO GUTyp, paBHbIC PUTYPHI (PABHBIE BEKTOPHI);

—  UCHONBb306aMb 6eKMOPbL 0115 PEUeHUA RPOCmeli-
WuX 3a0a4, 603HUKAIOUWUX 6 PEeAIbHOU HCU3HU 8 YC0-
8UAX CB0€20 PECUOHA, 20P00A, NOCENCHUS

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
As obecrneyeHUsl BO3MOKHOCTH YCHEIIHOI0 IPO10J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIEHHOM
YPOBHSAX

— ONEepUPOBATh MOHATUSIMH BEKTOD, KOJUTMHEAPHBIE U
paBHbIE BEKTOPBI.

B noBcenHeBHOM KU3HU U IPU U3YYECHUH IPYTUX
HPEMETOB:
— HCII0JIb30BaTh MTOHATHUS BEKTOPOB JJIS PEIICHUS 3a/1a4
1o ¢u3uke, reorpaduu ¥ JPyruM yIeOHBIM MPEIMETaM

Crnoxenune H
BLIYUTAHHE
BEKTOPOB

4 yaca

OOyuaromuiicss HAyYuTCsl AJ1s1 o0ecrnedeHus: BO3MOXK-
HOCTH YCHIEIIIHOTO NMPOAOJIKeHUsI 00pa3oBaHusi Ha Oa-
30BOM YPOBHeE

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMHU CyMMa
U pa3HOCTh (JIByX M HECKOJIbKUX) BEKTOPOB

B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— HCIIOJIb30BaTh BEKTOPHI AJIs PEIICHUS IIPOCTEUIINX
3a/1a4 Ha ONPEJEIIEHNE CKOPOCTH OTHOCUTENBHOIO JIBU-
JKEHUS,
— UCNONb306amMb OCUCMEUA C 6eKMOpamu 01 peuie-
HUA npocmenmux 3a0a, 603HUKAIOUUX 6 PeaibHOll
HCU3HU 6 YCTIOGUAX C60€20 PE2UOHA, 20p00a, NOCECHUS

OO0yyaomuiics MOJYYUT BO3MOKHOCTh HAYYHUTHCH
AJsi odecrie4eHUs] BO3MOKHOCTH YCHEIIHOTO IPO/0Ji-
JKeHMsl oOpa3oBaHusi Ha 0a30BOM H YIJIYyOJI€HHOM
YPOBHSIX

— OIepUpOBaTh NOHATHUAMHU CyMMa, Pa3HOCTb BEKTOPOB,
— TPOBOAMTH AHAIOTHIO MEXKIY 3aKOHAMM CIIOXKEHUS
BEKTOPOB U CBOMCTBAMH CIIOXKEHHS YUCEIN, MEXy OIpe-
JIEJIEHUSIMU Pa3HOCTU BEKTOPOB U Pa3HOCTH YHUCEIT;

— BBINOJHATH IEHCTBUS HaJl BEKTOPaMH (CJI0KEHHE, BbI-
YUTaHHUE), IPUMEHATh NOJTy4YeHHbIE 3HAaHUs B (PU3HKe

OOyyaromuiici MOJYYUT BO3MOKHOCTbh HAYYUThCH
AJsl  YCHEHIHOr0 TMPOAOJ/KEeHUs1 00pa3oBaHusi Ha
yri1y0JIeCHHOM YPOBHE

— cBOOOJHO ONEPUPOBATH MOHATUSMHU BEKTOP, CyMMa,
pa3HOCTb BEKTOPOB

CamocTosTenbHas
pabora 1O Teme
«Cymma JIByX BeK-
TOPOB»

CaMocTrosTebpHas
pabora 1o Teme
«BrpauTanne BEKTO-
pPOB»

YMHOXKEHHE

OO0yuyarouuiicss HAy4YuTCH 1 o0ecreYeHnsi BO3MOK-

CamocTosTenbpHas




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMMbl KOHTPOJIAl yCIIeBa-
€MOCTH
BEKTOpa Ha | HOCTH YCIIeNIHOT0 NMPOAoJLKeHus: o00pa3oBaHusi Ha §a- | pabora 1o Teme
yucno. Ilpume- | 30BOM ypoBHe «YMHOXEHHUE  BEK-
HCHME BCKTOPA | — omepupoBaTh Ha 0a30BOM YpOBHE MPOU3BEACHUE BeK- | TOpa Ha YHUCIIO U €ro
K pCHICHUIO 3a- TOpa Ha YHUCIIO; CBOUCTBa»
Aaq — UCNOIb308aMb 86EKMOPBL 011 PeUleHUs nPOCcmeil-
4 uaca Wux 3a0a4, 603HUKAIOWUX 6 PEAIbHOU HCUZHU 8 YCI10- CamocrositenbHast
BUAX CB0€20 PE2UOHA, 20p00a, NOCEICHUA. pabora 1o  Teme
B noBceHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX «IIpumenenue Bek-
IPEAMETOB: TOPOB IIpH PEIICHHUU
— HCIOJIb30BaTh BEKTOPHI JUISl PEIICHHS TPOCTEHIIIMX 3amaq»
3a/1a4y
OGyuaromuiicss NMOMYYHT BO3MOKHOCTH HAyuHThesi | CAMOCTOATENbHAS
ISt oGecmedeHnsi BO3MOKHOCTH YCIEIHOro Ipo1oJi- pabora mo Teme
JKeHHsI 00pa3oBaHMsi Ha 0a30BoM M yruyGuennom | <BEKTOPHD
YPOBHSX
— ONEpUPOBATH MOHATUSIMH IPOU3BEACHUE BEKTOPA HA Koutponbras pabo-
qHCIIO; Ta no teme «BekTo-
— TPUMEHATH BEKTOPHI AJI PEUICHUS T€OMETPUIECKUX P>
3a/1a4y Ha BbIUYMCIIEHUE JUIMH, YIJIOB [IPU J10Ka3aTEIbCTBE
TeopeM; 3auer 1o  TeMme
— BBITIOJIHATH JACUCTBUS HAJ BEKTOpaMH (YMHOXEHUE Ha «BexTopen
YHUCJI0)
OOyuaromuiics NOJYYUT BO3MOKHOCTH HAYYHUTHCH
AJsl  YCHELIHOI0 TMPONOJIKeHHs1 00pa3oBaHMs Ha
yriy0JieHHOM YPOBHe
— BBINOJHATH C IOMOIIBIO0 BEKTOPOB J0Ka3aTEIbCTBO
M3BECTHBIX €My reOMeTpUUeCKHX (haKkToOB (CBOKCTBA
CpeIHUX JTUHUI, TEOpEM O 3aMeyaTeNbHbIX TOUKax M T.I1.)
Y TI0JTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;
— cBOOO/HO ONEPUPOBATH MOHATUSMHU BEKTOP, CYMMa,
pa3HOCTb BEKTOPOB, IPOU3BEACHNUE BEKTOPA HA YHCIIO;
— BJIAJIETh BEKTOPHBIM METOJIOM Ha IJIOCKOCTHU ISl pe-
IIEHMsI 3a/1a4 Ha BHIYMCIICHHUE U JJOKa3aTeJIbCTBA
MeToa KoopaAUHAT
11 yacos
Koopaunarst OOyuaromuiicss HayYuTcs: s o0ecrniedyeHus BO3MO:xK- | CamocrosiTenbHas
BEKTOpa HOCTH YCIIeIIHOTO NMPOAO0JKeHUsi 00pa3oBaHusi Ha 0a- | pabora 1o TeMme
2 yaca 30BOM YPOBHe «IIpumeHeHnue Bek-

— OmnepupoBaTh Ha 6a30BOM ypOBHE NOHSATHUSIMH KOOP-
JIMHATHI Ha INIOCKOCTH;
— ONpenensaTh NPUOIMKEHHO KOOPIMHATHI TOUKHU IO €€
N300paKeHHUI0 Ha KOOPIUHATHON MIOCKOCTH;
— UCRONb306amb KOOPOUHAMbL 66KMOPA 013 PeUleHU
npocmenmux 3a0a4, 603HUKAIOUWUX 6 PeabHOUl IHCUZHU
6 YC/I06UAX C60€20 PESUOHA, 20P00a, NOCEICHUAL.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— HCIOJIBb30BaTh BEKTOPHI ISl PEUICHHs] IPOCTENIINX

TOPOB IIPU PEIIEHNUN
3aza9»

CamocrosiTenbHas
pabora 1O Teme
«BekTopb»




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

3aa4

OOyuawmuiicsi MOJYYUT BO3MOKHOCTHL HAYYMTHCS
AJisi obecrieyeHusi BO3MOKHOCTH YCIHEIIHOTO IPO/0Ji-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM M YIJIYOJEHHOM
YPOBHSIX

— HCIOJIB30BaTh IOHATHSA KOOPAMHATHI HA IJIOCKOCTH,
KOOPJMHATHI BEKTOPA,

— IPUMEHATHb BEKTOPHI U KOOPAMUHATHI JIs1 PEILICHUS
TFEOMETPUUYECKUX 3a7a4 Ha BBIYMCIICHUE;

— BBINOJHATH Pa3J0KEHUE BEKTOpPA HA COCTABIIAIOIINE

OOyuarmuiicssi MOJYYUT BO3MOKHOCTh HAYYHTHCH
AJSl  YCHELIHOI0 TMPOJOJIKeHHus1 o0pa3oBaHMsl Ha
yriry0JIeHHOM YPOBHeE

— BBIIOJIHATDH C IOMOIIIBIO KOOPAHWHAT A0Ka3aTCIILCTBO
HN3BCCTHBIX EMY I'€COMCTPHUICCKUX q)aKTOB U I10JIy4aTb HO-
BBIE€ CBOICTBA U3BECTHBIX (1)I/Il“yp;

- CBO6OI[HO OIICPHUPOBATDH ITIOHATUAMU KOOPJAWHATBLI HA
IIJIOCKOCTH, KOOPAWHATBLI BEKTOPA,

— BJIaACTb KOOPAMHATHBIM METOJ0M HaA IJIOCKOCTHU AJIA
pPCICHUA 3a/1d4 HAd BEIYHCJICHHUC

IIpocreiimne
3a7a4d B KOOp-
JIMHATax

3 yaca

OO0yuarouuiicsi Hay4YnTCs 1J151 o0ecriedeHusi BO3MOK-
HOCTH YCIIEIIHOT0 MPOAO0JIKEeHNsI 00pPa30BaHUA Ha 0a-
30BOM YPOBHe

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— HCIOJB30BaTh BEKTOPHI JUIsl PELICHUS TPOCTENIINX
3a/1a4;
— UCnO1b308aMb KOOPOUHAMHBLIL MEMOO 014 peule-
HUA npocmenuux 3a0a, 603HUKAIOUUX 6 PealbHOll
HCUZHU 8 YCTI0BUAX C60E20 PEZUOHA, 20P00aA, NOCEICHUA

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUs] BO3MOKHOCTH YCHEIIHOI0 IPO10J-
JKeHHsi o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHAX

— TPUMEHATH BEKTOPBI U KOOPAWNHATHI JIJIs1 PEIICHUS
F€OMETPUYECKHX 3a/1a4 Ha BBIYHUCIICHUE JUIMH.

B noBcenHEeBHOM XU3HU U P U3YYEHUH IPYTUX
IIPEAMETOB:
— HCIIOJIb30BATh ITOHATUS BEKTOPOB

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTbHCH
A8 YCHNEIIHOro MNpPOJOJIKeHMs O00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHE:

— BJIaJIETh BEKTOPHBIM U KOOPJAUHATHBIM METOJIOM Ha
IIJIOCKOCTH JJIS PEILECHMS 3a7a4 Ha BBIYUCIICHUE U I0Ka-
3aTeJIbCTBA;

— BBIIOJIHATH C IIOMOIIBIO BEKTOPOB U KOOPAMHAT JJOKa-
3aTeJIbCTBO U3BECTHBIX EMY F'€OMETPHUECKUX (DAKTOB U
NOJTy4YaTh HOBBIE CBOMCTBA M3BECTHBIX QUTYD

TepmuHoIIOrNYe-
CKUM TUKTAHT

CaMocTosTenbpHas
pabora 1O Teme
«Brruncnenue aie-
MEHTOB ¢burypsl,
€cli 3aJaHbl KOOp-
JIMHATBI €€ TOYEK»

CaMocTtosTelbHas

pabora 1o Teme
«Pemrenne reomer-
pUYECKHX 3a7ad Ha
BBEIYUCJICHHE JIJTHHY




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMMbl KOHTPOJIAl yCIIeBa-
€MOCTH
VYpaBHeHUs OO0yuaromuiicss HayuuTcs: 1015 o0ecneyeHnst BO3MOXk- | TepMuHosoruye-
OKPY’KHOCTH U | HOCTH YCIIEIIIHOI'0 NPOAOJIKeHUs1 00pa3oBaHMs HA 0a- | CKUU JUKTaHT
PAMOM 30BOM YPOBHE
6 uacoe B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTHX CamocrosiTenbHas
PEIMETOB: paborta 1O Teme
— HCHOJIb30BaTh KOOPJAWHAThI U BEKTOPHI AJIs PCLICHUA «YpaBHeHHE  TIps-
MIPOCTEUIINX 3a/]1a4; MOi»
— UCROb308amb YPAGHEHUE NPAMOIU U OKPYIHCHOCHU
014 peuwieHus npocmenuiux 3a0ai, 603HUKAIOUUX 6 pe- CamocrositenbHast
QIbHOUL HCUZHU 8 YCII0BUAX CB0E20 PE2UOHA, 20p00a, No- pabora 1O  Teme
CCJICHUA «ypaBHCHI/Ie
OOyuaromuiics NOJYYUT BO3MOKHOCTH Hay4duThbes | OKPYKHOCTH
NJisi o0ecrie4eHUs] BO3MOKHOCTH YCIEIIHOTO IPO/0Ji-
JKeHHsI 00pA30BAHMS HAa 06a30BOoM H yraybiaenHom | CaMOCTOSTE/IbHAS
YPOBHSIX pabora 1O Teme
—  HCIOJB30BaTh YpaBHeHHs GUIyp Uls peluenus 3aay. | «B3aMMHOE  pacrio-
OGyyaromuiics MOJYYHT BO3MOKHOCTh HayuuThes | TOPKCHHC JABYX IIDi-
AJsi  YCNEIIHOr0 TpOJOJKeHHsi oOpasoBanusi Ha | MPIXY
yri1y0JieHHOM YpPOBHe:
KouTponbnas pabo-
— BJAJIE€Th BEKTOPHBIM U KOOPJMHATHBIM METOJIOM Ha
Ta MO Teme «Ypas-
IUIOCKOCTH ISl PELIEHMsI 3a/1a4 Ha BBIYUCIIEHUE U JJOKa-
. HEHUSl OKPY’KHOCTHU
3aTeIbCTBA; .
U TIPSAMOI»
— BBINOJHATH C TOMOILIbIO0 BEKTOPOB U KOOPAMHAT JI0Ka-
3aTeNbCTBO U3BECTHBIX €My F€OMETPUYECKUX (PAKTOB U
o 3ayer 1O  TeMe
M0JTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (PUTYD;
«YpaBHEHUA
— UCHOJB30BaTh YpaBHEHUS QUTYp JUIsl pelIeHus 3a1a4
OKPYXHOCTU U Tpsi-
Y CaMOCTOSITEJIbHO COCTABJISATh YPAaBHEHUS OTAEIbHBIX MOty
IUIOCKUX QUTYp.
B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— HCIOJb30BaTh IOHATUS BEKTOPOB M KOOPAMHAT IS
pemieHus 3aaa4y no ¢usuke, reorpapuu U IpyruMm y4eo-
HBIM [IpEIMETaM
CooTHOLIEeHUSI MeK1Y CTOPOHAMH M YIJIAMM TPeyroJibHUKA.
CxajnsipHoe npou3Be/iecHHe BEKTOPOB
13 yacos
Cunyc, kocu- | O0y4alomuiica HAY4YUuTCs 1JIA o0ecrevyeHuss BO3MOK- | TepMuHoOnoruye-
HYC, TAaHI€HC, | HOCTH YCHEIIHOr0 MPoA0JIKeHUs1 00pa3oBaHusl HA 0a- | CKUM IUKTAHT

KOTaHI'€HC yria
3 yaca

30BOM YpOBHE:

— BIaAETh Ha 0a30BOM YpOBHE IMOHATHEM EAMHUYHAS
IIOJIyOKPY>KHOCTB;

— TOpUMEHATH 0a30Bble TPUTOHOMETPUYECKUE COOTHO-
LICHUS IS BBIYUCIICHUS JUIMH U PACCTOSHUM B IIPOCTEHU-
LIMX CIIy4Yasx;

— UCnONb306amb 0A306ble MPUIOHOMEMPUYECKUE CO-
OMHOWIEHUA O PeuleHUs NPOCmelux 3a0ai, 603Hu-
Kamuwiux 6 peaibHoll HCU3HU 6 YCI06UAX C60€20 Peuo-

CamocTosiTenbHast
pabora 1o Teme
«CuHyCc, KOCHHYC,

TAHI€HC, KOTAHIEHC
yTia»




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

Ha, 20p00a, noceneHus

OOyuawmuiicsi MOJYYUT BO3MOKHOCTHL HAYYMTHCS
AJisi obecrieyeHusi BO3MOKHOCTH YCIHEIIHOTO IPO/0Ji-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSAX:

— NOPUMEHATH TPUTOHOMETpUuyecKue (OpMyIIbl ISl BBI-
YUCJIEHUN, ONPENENSITh CUHYC U KOCUHYC JuIst yriioB oT 00
1o 1800 , dopmyisl mpuBeneHus U HOPMYJIbI IS BBIUKC-
JIEHUS] KOOP/IMHAT TOYEK;
— XapaKTepHu30BaTh BKJIAJ BBIJAIOIIMXCS MaTEMaTHUKOB B
pa3BUTHE MAaTEeMAaTUKHU U UHBIX HAYYHBIX 00JIacTeH.

B noBcenHEBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
MIPEMETOB:
— HpP0o6OOUmMDb 8LIYUC/ICHUA HA MECHHOCMU C80€20 20-
pooa, nocenenus;
— TPUMEHATH (POPMYJIBI IPU BBIYUCICHUSAX B CMEKHBIX
y4eOHBIX MPEIMETAX, B OKPYKAIOIIEH NeHCTBUTEIbHOCTH

OOyuarmuiicssi MOJYYUT BO3MOKHOCTh HAYYHTHCHA
AJSl  YCHELIHOI0 TMPOJOJIKeHHus] o0pa3oBaHMsl Ha
yriry0JIeHHOM YpPOBHeE:

— CBOOOJHO OINEPUPOBATH IIHMPOKUM Habopom (opmy
Ha BBIYKCIIEHUE TNPU PEIICHHWU CIIOKHBIX 3aJad, B TOM
quclie C IPUMEHEHNEM TPUTOHOMETPHH;

— IIOHMMAaTh MAaTEMATHUKY KaK CTPOrO OpPraHHW30BAHHYIO
CUCTEMY HAy4yHBIX 3HAaHUM, B YaCTHOCTU BIAAETh MpEJ-
CTaBJICHUSIMU 00 aKCHOMATHYECKOM MOCTPOCHUHU I'e€OMET-
puH

CooTHOIIICHUS
MEXIYy CTOpPO-
HAMU U yrJaMu
TPEYTroJbHUKA
5 yacos

OOyuarmuiicss HAyYuTCsl A1 o0ecrnedeHus: BO3MOXK-
HOCTH YCHENIHOr0 MPOJ0JKeHHsI 00pa3oBaHus Ha Oa-
30BOM YPOBHe:

— TIpUMEHATH 0a30Bble TPUTOHOMETPUYECKHUE COOTHO-
LICHUS JJI BBIYMCIICHUS JJIMH, PACCTOSIHUY, IIoUaien B
MPOCTEHIINX cayyasx (TeopeMy O IJIOLAAN TPEeyTroNbHU-
Ka, TEOPEMBI KOCUHYCOB U CHHYCOB);

— UCROIb306aMb COOMHOUEHUA MEMNCOY COPOHAMU U
yanamu mpeyzonbHuKa 014 peueHus npocmeiuiux 3a-
0au, 603HUKAIOWUX 6 PEaIbHOIl HCU3HU 6 YCIIOGUAX C8O-
€20 pezuona, 20poo0a, noceneHus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrniedeHUs] BO3MOKHOCTH YCIEIIHOI0 MPO10J-
JKeHHsi o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHAX:

— TPUMEHATHh TPUTOHOMETpUuyecKue (OpMyJIbl JUIsl BBI-
YUCJIEHUN B CIOXHBIX Clay4asx (TeopeMy O IUIOIIAaau
TPEYTOJIbHUKA, TEOPEMBI KOCUHYCOB 1 CHHYCOB)

B noBcenHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— Npo6oOUmd 6bIUUCIACHUSA HA MECHIHOCIU;

TepmuHoIOrnye-
CKUU TUKTAHT

CaMocTtosTelbHas
pabora 1o Teme
«Teopema o mioma-
I TPEYTOJILHUKA»

CamocrosTenbHas
pabora 1O Teme
«TeopeMbl KOCHHY-
COB M CHHYCOB»

CamocTosiTenbHast
pabora 1o Teme
«Pemenne Tpe-
YTOJIbHHKOB)
CamocrosiTenbHas
pabora 1O Teme
«3mepenue Ha




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— npumeHamsv Yopmynvl HPU GLINUCTIEHUAX 6 CMEMIC-
HbIX YUeOHBIX npeomemax, 6 OKpyxycarouieil Oeicmeu-
mMenbHOCMU 8 YCII06UAX C60€20 PeZUOHA, 20P00d, noce-
JleHus

OOyyamomuiics MNOJYYHUT BO3MOKHOCTH HAYYHUTHCHA
AJSl  YCHEHIHOI0 TMPOJoJIKeHHus1 o0pa3oBaHMsl Ha
yriy0J1eHHOM YpOBHe:

— cBOOOJHO OMEPUPOBATH MIUPOKUM HAOOPOM (GopMYyIT
Ha BBIYUCJICHUE IIPU PELIEHUH CIIOKHBIX 33Ja4 ¢ IpUMe-
HEHHUEM TPUTOHOMETPHH.

B noBceaHeBHOM KU3HU U NIPU U3yUECHUH JIPYTUX
MIPEAMETOB:
— €60000H0 onepuposamyv opmynamu npu peuieHuu
3a0au 6 opy2ux yueoOHbvlX npeoMemax u npu npoeedeHuU
He00X00UMbIX 6bIYUCTIEHUII NO U3MEPEHUI) HA MECHIHO-
CMu 6 peanbvHOll HCUZHU 6 YCI0BUAX C80€20 PeZUoHa,
20p00a, noceneHus

MCCTHOCTH»

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

5 yacos

OOyuaromuiicss HAyYuTCsl JAJs1 o0ecredeHusi BO3MOXK-
HOCTH YCIIEIIHOT0 NMPOAOJIKEeHUsI 00pa30BaHUA Ha Oa-
30BOM YPOBHE:

— OomnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMH CKaJISIpP-
HOE [TPOU3BEICHNE BEKTOPOB, YTOJI MEXKYy BEKTOPaMH;

— UCHOIb306aMb CKANAPHOE NPOU3BE0CHUE GEKMOPOE
014 pewienus npocCmenuux 3a0a, 603HUKAIOWUX 6 pe-
QIbHOU HCUZHU 6 PCIIOBUAX C60€20 PECUOHA, 20p00a, No-
ceyleHus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrneyeHUsl BO3MOKHOCTH YCIEIIHOIO IPO10J-
JKeHusl o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSX:

— OICpUpOBATH MOHATHAMH YIOJ MECKAY BCEKTOpaMH,
CKaJIApHOC MPOU3BCACHUC BEKTOPOB,

— BBIUYUCIATH CKAJIAPHOC IMPOU3BCACHUC, ONPCACIIATL B
HpOCTefIIHI/IX CJIy4dasx yroja MEKIy BCKTOPaAMH,

— MNPHUMCHATH BCKTOPBI W KOOPAWHATBHI JIA PCUICHHUA
TCOMETPHUYICCKUX 3aaa4 Ha BBIYMCIICHUC YIJIOB

OOyyaromuiicd NOJYYHT BO3MOKHOCTH HAYYHUTHCH
A8 YCHEIIHOr0 MNPOJOJIKeHMsI O00pa3oBaHMsA Ha
yri1y0JIecHHOM YPOBHE:

— CBOOOJHO ONEPHPOBATH MOHATUEM CKAIIIPHOE MPOU3-
BEJICHHE BEKTOPOB
— BBINOJHATH C MOMOIIBI0 BEKTOPOB U KOOPJMHAT JOKa-
3aTebCTBO U3BECTHBIX €My TI'€OMETPHUYECKUX (aKTOB H
NI0JIy4aTh HOBBIE CBOMCTBA N3BECTHBIX QUTYD.

B noBcenHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— UCIOJB30BaTh IOHATUSA BEKTOPOB M KOOPAMHAT IS
penieHus 3aaa4d no ¢usnke, reorpadbuu U APYruM y4eo-

TepMuHoJsI0rHye-
CKUM JUKTAHT

CamocTosTenbHas
pabora 1O Teme
«Teopema o momia-
A TPEYTOJIBHUKAY

CamocrosrenbHas
pabota 1o Teme
«Teopempl KOCHHY-
COB U CHHYCOB»

KontponbHast pabo-
ta no Teme «Cka-
JSIPHOE  TIPOM3BEIE-
HHE BEKTOPOB»

3aueTr 1O  TeMe
«CkaysipHOE  TIpOU3-
BEJICHHE BEKTOPOB)»




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

HBIM IIPCAMCTaM

JJIMHa OKPYKHOCTH M ILUIOIIAAb KPYyra
12 yacoB

IIpaBunbpHbBIE
MHOT0-
YTOJIbHUKHU

5 uacos

OOyuaromuiicss HAyYuTCsl AJs1 o0ecredeHus: BO3MOXK-
HOCTH YCIIEIIHOT0 MPOI0JIKeHUs1 00pa3oBaHus Ha 0a-
30BOM YPOBHe:

— omepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMH T'€OMET-
pudeckux Guryp (IpaBUIbHBIA MHOTOYTOJIbHUK);

— TOpPUMEHATH [UIsl peuleHus] 3a7ad TeoMeTpUYecKue
(bakThl, eclii YCIOBHs UX MPUMEHEHHs 3a/laHbl B SIBHOM
dopme;

— UCROb306AMb CEOIICMEA NPAGUTLHBIX MHO20Y20/1b-
HUKO8 0N peuwleHus Npocmeumux 3aoay, 603HUKAIO-
WUX 6 PeanbHOll HCUSHU 6 YCII08UAX C60€20 PezZUOHd,
20p00a, nocenenHus

OOyyamouuiics MOJYYUT BO3MOKHOCTH HAYYUTHCH
AJs obecriedeHns] BO3MOKHOCTH YCHENTHOTO TMPOIo0J-
JKeHus1 oOpa3oBaHusi HAa 0a30BOM H YIJIyOJEeHHOM
YPOBHSIX:

— TPUMEHATh TeoMeTpuyeckre (HakThl 1JIs pelIeHus 3a-
Jla4 110 TeEME, B TOM YHUCIIE, IPEATIOIAraloux HECKOIBKO
L1aroB PELICHUS;
— JI0Ka3bIBaTb F'€OMETPUYECKUE YTBEPIKICHNUS,
— IIOHUMATh POJIb MaTeMATHUKU B pa3Butuu Poccun.

B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— UCROb306amb CEOIICMEA NPAGUNLHBIX MHO20Y20/1b-
HUKO6 ONA1 peuienus 3a0a4 nPaKmuiecKkozo xapaxKmepa
U 30044 U3 CMENCHbIX OUCUUNIUH 6 YCIOGUAX C60€20
pezuona, 20pooa, noceiieHus

OOyuaromuiics NOJYYUT BO3MOKHOCTH HAYUYHTbCH
AJsl  YCHELIHOI0 TMPONOJIKeHHs1 00pa3oBaHMs Ha
yrjy0J1eHHOM YPOBHe:

— TPOBOAMUTH B HECJIOXKHBIX CIIydasX KJIacCH(PHUKAIUIO
¢GuUryp no pa3IMuHbIM OCHOBAHUSAM

CamocTosTenbHas
pabora 1O Teme
«lIpaBunbHBIM MHO-
TOYTOJIbHUK

CamocrosTenbHas
pabora 1O Teme
«BnucanHast u omnu-
CaHHas  OKPYXKHO-
CTH»

JnuHa OKpyx-
HOCTHU U IUIO-
1aJp Kpyra

7 wacos

OoOyuaromuiics HayYuTCH 1 o0ecreyeHus: BO3MOK-
HOCTH YCIIEIIHOTO NMPOAOJIKEeHUsI 00pa30oBaHusA Ha 0a-
30BOM YPOBHe:

— ormepupoBaTh Ha 0A30BOM YPOBHE TOHATHSIMH T'€OMET-
pudeckux Guryp (KpyroBoit CEKTOp, KpyroBoi CErMeHT);
— TPHUMEHATH (POPMYJIBI JUTMHBI M TUIOIIAIU Kpyra MpH
BBIUMCJICHHSIX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIIOBUH;

— UCROIb308aMb (PYOPMYIBL ONUHBL U NAOWAOU KpY2a
0713 peuienus npocmenmux 3a0ay, 603HUKAIOUWUX 6 pe-
QIbHOUL JHCUZHU 6 YCII0BUAX CB0E20 PECUOHA, 20p00a, No-
cefeHus

OOyyaromuiicd NOJYYHT BO3MOKHOCTH HAYYHUTHCH
s obecrieyeHUs] BO3MOKHOCTH YCHEIIHOI0 IPOoa0J-

TepmuHoIOrNYE-
CKUU TUKTAHT

CamocrosTenbHas
pabora 1O Teme
«/ImmHa  OKpyKHO-
CTH W JUIMHA JIyTH
OKPYKHOCTHY

CamocrosTenbHas

pabora 1O Teme
«IInomane kpyra u
IJI0MIAh KPYTOBOTO




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpaMMsbI KOHTPOJIA ycneBa-
eMOCTH
JKeHusi oOpa3oBaHusi Ha 0a30BOM H YIJIYOJIEHHOM | CEKTOpa»
YPOBHSX:
— OIEpMpOBaTh NPEACTABICHMAMHU O JuMHE, miomaau | KoHTposnbHas pabo-
KaK BeauyuHamu. [IpuMeHsTh (GOpMyIIbl JUIMHBI OKPYXK- | T4 IO TEME «lnmna
HOCTH, JJIUHBI YT OKPY>XHOCTH, INIOIIAJN Kpyra U Kpy- | OKPYKHOCTH 2t
TOBOI'0 CEKTOpa IPU PEIICHWM MHOIOIIAroBBIX 3ajad, B | IUIOMIAAb Kpyra»
KOTOPBIX HE BCE JTAHHBIC TPEACTABICHBI SIBHO, a TPEOYIOT
BBIYHCIICHUM, BBIYUCIATh XaPaKTEPUCTHKHA KOMOWHAITHI 3auer o TEMC
¢uryp (OKpy)HOCTEH ¥ MHOTOYTOJIbHUKOB) «lmaHa  OKpy»XHO-
OOyyaonmuiici MNOJYYUT BO3MOKHOCTh HAY4YHUThCH | CTH U ILIOIIANb KpYy-
Al YCHELIHOI0 TMPpoJoJIKeHHs1 o0pa3oBaHusi Ha | [a»
yriry0JIeHHOM YpPOBHeE:
— cBOOOJHO ONEpPUPOBATh MOHATUSMU AJTUHA, TJIOIIA/Ib,
KaK BeIMYMHAMHU, CBOOOJHO OIEPUPOBATH HIMPOKUM
HabopoMm (hopMyJnT Ha BBIYHCICHHE TPU PEIICHUM CIOXK-
HBIX 33Ja4, B TOM YMCJIE U 3aJa4 Ha BBIYMCIIEHUE B KOM-
OMHALMSX OKPY>KHOCTH M TPEYTOJbHHUKA, OKPYKHOCTH U
YETBIPEXYTOJIbHUKA;
— UCnOIb308amb U3YUEHHbBIE OPMYIbL O PeuleHus
3a0au ¢ NPAKMUYECKUM COOEPIHCAHUEM HA OCHOGE 0CO-
Oennocmeil pezuona, 20p00a, NoceleHus
JABukeHust
9 yacoB
[TonsstTue  nBu- | OO0yyaromuiics HayuyuTces 1Jis1 o0ecrieyeHUus BO3MOXK- | TepMuHooruye-
JKEHUs HOCTH YCIIEIIHOTO NMPOAOJIKEeHUs] 00pa30BaHUA HA 0a- | CKUIl IUKTaHT
4 yaca 30BOM YPOBHE:

— CTpOUTh (HUTypy, CAMMETPHUYHYIO TaHHOU (urype ot-
HOCHUTEJIBHO OCH U TOUKH.

B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEIMETOB:
— pacnosnaeamv O6UMCCHUE 00BEKMOE 6 OKpyHcan-
wem mupe;
— pacnosnasamv cumMMempuuHsle Quzypol 8 OKpyHca-
ouem mupe

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrie4eHUs] BO3MOKHOCTH YCIEIIHOI0 MPO0J-
JKeHHsi o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHAX:

— OIepupoBaTh MOHATHEM JIBUXKEHUS, BIaJeTh MpHEeMa-
MU ITIOCTPOEHUS PUTYpP C UCTIOIB30BAHUEM JIBUKECHUH;

— NPUMEHATH CBOWMCTBA JBW)KEHUH NIl TPOBEIEHUS
npocTeiIux 000CHOBaHUI CBOWUCTB (UTYD;

— Ppacrno3HaBaTh OCEBYIO U IIEHTPAIbHYIO CUMMETPUU

OOyyaromuiicd NOJYYHT BO3MOKHOCTH HAYYHUTbHCH
A8 YCHNEIIHOro MNpPOJOJ/IKeHMs1 o00pa3oBaHMsA Ha
yri1y0JIecHHOM YpOBHe

— ONEpHUpPOBATh IBMXECHHEM KAK METANPEAMETHBIM IO-
HATHEM,;

CamocrosTensHas
pabora 1O Teme
«ITonsatne  nBUXKe-
HUSI»




Pa3nen (Tema)
NPOrpamMmbl

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0
KOHTPOJIA yCIIeBa-
eMOCTH

— OINEepUpPOBaTh MOHITHEM JBHKEHUS U TIPeoOpa3oBaHUs
nmoao0us 11 000CHOBaHMM, CBOOOHO BIIAJETh MpUEMa-
MU TIOCTPOEHUs (PUTYP C MOMOIIBIO TBUKCHHM

[TapannenbHbIi
MepeHoCc M TMo-
BOPOT

5 uacos

OOyuaromuiics HayYuTCH 1l o0ecnevYeHns: BO3MOK-
HOCTH YCIIENIHOTO MPOAO0JIKEeHUsI 00pa3oBaHusA Ha Oa-
30BOM YPOBHeE:

CamocTtosTenbHas
paborta 1O Teme
«ITapannenbHbIit

B noBceHEBHOM KU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— pacno3naseamsv OsurceHue 00veKmoe (napannens-
Hblil NePeHoC U NOGOPOM) 6 OKPYHCalouiem mupe.

HEPEHOCH

CamocrosiTenbHas
pabora 1O TeMme

OOyyamouuiics MOJYYUT BO3MOKHOCTH HAYYUTHCH
AJs obecrieyeHns] BO3MOKHOCTH YCHENTHOTO TMPOo0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHSIX:

«IToBopoT»

KonTponbHast pabo-
Ta 10 TeMe «JIBu-

— OIepUupoBaTh MNOHATHEM JBHWXEHUS (MapasuleNbHbIH
IIEPEHOC U IOBOPOT), BIAJAETh IPUEMaMU MOCTPOEHUS
buryp ¢ UCHoJb30BaHUEM JABMKEHUH, PUMEHATh MOJY-
YEHHBIC 3HAHUS U OIBIT IOCTPOCHUM B CMEXHBIX MPEJ-
METax U B PeaJbHBIX CUTyalUsX OKPYKAIOLIETO MUPA;
— TIPUMEHATHh CBOMCTBA JABWXCHUH (TIapalICIIbHBINA IIe-
PEHOC U MOBOPOT) JUIsl IPOBEACHUSI MPOCTEUIIUX 000CHO-
BaHMI CBOMCTB Quryp.

B noBcenHEeBHOM KHU3HU U IPU U3YUYEHUU JPYTUX
IIPEAMETOB:
— NPUMEHAmMb CEOIICMEA O6UNCEHUI U NPUMEHAMD
nooodue 0na NOCMPOEHUIl U GbIYUCIEHUT 6 YCIO6UAX
pecuona, 20pooa, noceneHus

KECHUA»

3ader 1O
«JIBH>KEHMS

TEMC

OOyyamouuiics MNOJYYUT BO3MOKHOCTH HAYYHUTHCH
AJsl  YCHEHNIHOT0 TMPOJO0JKeHHus1 o0pa3oBaHusl Ha
yriy0J1eHHOM YpOBHe:

— OIEepUpOBaTh ABMKEHUSIMU U MPEOOPa30OBAHUIMU Kak
METaIlpeAMETHBIMY MOHATUSAMU;
— OIepupOBaTh MOHATHEM ABMXKEHUS JJI1 0O00CHOBaHMM,
CBOOOJHO BJIAJETh NMpHUEMaMM MOCTPOCHUS (UTYp C IO-
MOIIBIO JIBMJKEHUH, a TakKe KOMOMHAIMSAMH JABM)KCHUH,
JBYDKEHUH 1 ipeoOpa3oBaHuii;
— HCIIOJb30BaTh CBOMCTBA JBWXKCHHUHN Ul MPOBEACHUS
000CHOBaHHUS U JI0Ka3aTeIbCTBA YTBEPKIEHUI B reoMeT-
pPHM U IpYTHX Y4eOHBIX MTPEeIMETax;
— I0JIb30BaTbCs CBOMCTBAMM JABUXEHUU IIpU pPELICHUU
3a1ad.

B noBcenHEeBHOM KU3HU U NIPU U3YUYEHUU JPYTUX
IIPEMETOB:
— TPHUMEHATH CBOWMCTBA ABW)KCHHUH M IPUMEHATH IOJO0-
Oue 115l MOCTPOCHUHM M BEIYUCIICHHUH

HauvanbHble cBeleHMs U3 CTEpPeOMeTPUH
2 yaca

MHororpanau- \ OO0yyaromuiicss HAyYuTCH 1 o0ecreYeHnsi BO3MOK-

\ TepmuHosIOrHye-




Pa3nen (Tema)

IIpenmeTHble pe3yJbTaThl

DopMBbI TEKYLLET0

NPOrpamMmbl KOHTPOJIA ycleBa-
eMOCTH
KU1 HOCTH YCIEIIHOT0 MPOJA0JIKeHUs1 00pa3oBaHMs HA 0a- | CKUM IUKTAHT
1 uac 30BOM YPOBHeE:

Tena n nosepx-
HOCTH  Bpalle-
HUS

1 uac

— omepupoBaTh Ha 0A30BOM YPOBHE MOHSTHEM T'€OMET-
pUYECKUX 00BEMHBIX (PUryp (MHOTOTPaHHUKH);

— TPUMEHITH (OPMYIIBI MIEpUMETpA, IJIOMIATH U O0Be-
Ma, TUIOMIAIA TIOBEPXHOCTH OTAEIBHBIX MHOTOTPAaHHUKOB
NIPY BBIYMCIICHUSX, KOTJ]Aa BCE AHHBIC MMEIOTCSI B YCIIO-
BUU;

— UCRONb306amMb HAUANbHBIE C8e0EHUA U3 cHmepeo-
Mempuu 01a peuwleHus nPOCmeluux 3a0ay ¢ npaKmu-
YeCKUM cO0eprHcanuem Ha 0CHo8e 0COOeHHOCmell pecu-
OHA. 20p00a, noceleHus

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecrne4eHHsl BO3MOKHOCTH YCHEIIHOI0 IPO0J-
JKeHus1 oOpa3oBaHusi Ha 0a30BOM H YIJIyOJIEHHOM
YPOBHSX:

— CBOOOIHO ONEPHPOBATH MOHITHEM O0BEM KaK BEJH-
YHHOM, CAMOCTOSITEIILHO TOJIYy4aTh M UCIOJIb30BaTh (POp-
MYJIBl U1 BBIYMCIICHUN IUTOmaned M oO0beMoB uryp,
CBOOOJTHO OINEPHPOBATH MIMPOKUM HabopoM (opmysa Ha
BBIYUCJICHUC IIPU PCHICHHWMU CJOXKHBIX 3ada4, a TAaKKE C
MPUMEHEHUEM TPUTOHOMETPUH;

— UCROb308aMb 3HAHUA O CMepeomMempuu 011 aHa-
JAU3A 2e0OMEMPUYECKUX (PopM apXumeKmypHbvIX COOpYy-
HCEHUIL POOHO20 20p00a, ROCEIeHUA

OOyyamouuiics MNOJYYUT BO3MOKHOCTH HAYYHUTHCH
AJsl  YCHEHNIHOT0 TMPOJO0JKeHHus1 o0pa3oBaHusl Ha
yriy0J1eHHOM YpOBHe:

— CTPOMUTH CCUCHUS MapaAJIICIICIIUIICAA.

OO0 akcuomax
TUTAHUMETPHUH
2 yaca

OOyuaromuiicsi HAYyYUTCsl AJs1 o0ecredeHusi BO3MOXK-
HOCTH YCIICIIHOIO NMPOAOJIKeHUs1 00pa3oBaHus Ha 0a-
30BOM YPOBHE:

— OIIMCBHIBATh OTJEIbHBIE BBIIAIOIIMECS PE3YIbTATHI, I10-
JIly4EHHBIE B XOJI€ PA3BUTH MAaTEMaTUKH KaK HAyKH;

— 3HATh IIPUMEPBl MATEMATUYECKUX OTKPBITUN U UX aB-
TOPOB, B CBSI3U C OTEYECTBEHHOW M BCEMUPHOU NCTOPHUEN

OOyyaromuiicd NOJYYHUT BO3MOKHOCTH HAYYHUTHCH
A5 obecriedeHUs] BO3MOKHOCTH YCIEIIHOI0 IMPO0J-
sKeHusi o0pa3oBaHusi Ha 0a30BOM H YIJIyOJEHHOM
YPOBHAX:

— XapakKTEepPU30BaTh BKJIAJ] BBIAAIOIINXCA MAaTEMAaTUKOB B
Pa3BUTHC MATCMATHKU U UHBIX HAYYHBIX O6J'I8.CT€I>1;
— TIOHUMATDb pPOJIb MATCMATHUKHU B paA3BUTHUHU Poccun

TepmuHoIIOrNYe-
CKUM TUKTAHT

MaremaTnka

Il. COAEP’KAHUE YYEBHOI'O IIPEJJMETA

3JEMEHTBI TEOPUU MHOKECTB U MATEMATHUYECKOM JIOTUKH
MHoxkecTBa M OTHOLLIEHHUS MEK1Y HUMH.




MHOX€ECTBO, XapaKTEPUCTUYECKOE CBOMCTBO MHOYKECTBA, JIEMEHT MHOXECTBA, IyCTOE, KO-
HeuHoe, OeckoHeuHoe MHO)KecTBa. l[loamHOkecTBO. OTHOLICHHE MPHUHAMICKHOCTH, BKIIOYCHUS,
paBeHCTBa. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJJaHUsI MHOXECTB, paclo3HaBaHUe MMOJAMHOXECTB U
AJIEMEHTOB IOJMHOYECTB C UCII0JIb30BAHUEM KPYyroB Jiiepa.

Onepauuu HaJ MHOKECTBAMM.

[lepeceuenne u oObeaMHEHNE MHOXeCTB. VHTepIpeTanus onepanuii HaJ, MHOKECTBAMH C
MIOMOIUIBIO KpyToB Didjiepa.

DJIeMeHTBI JIOTHKH.

Onpenenenue. YTBepxkaeHue. BoickazpiBaHue. VICTUHHOCTh M JIOKHOCTh BBICKA3bIBAHMS.
CI10’kHO€ U MPOCTOE BHICKA3bIBAHUSI.

HATYPAJIBHBIE YNUCJIA U HYJIb

HarypaabHblil psii yMces ¥ ero cBoiicTBa

HatypanbHoe 4uciio, MHOKECTBO HaTYpaJIbHBIX YHCET U €r0 CBOWCTBA, M300pakeHUE HATY-
PaJbHBIX YHCEI TOYKAMHU HAa YUCIIOBOM NpsAMOM. Vcrionp30BaHre CBOMCTB HATYPaIbHBIX YUCEN IIPU
pelIeHnu 3a1ay.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJ

Paznuumne mexay mudpoit u uynciaoM. [lo3uimonHas 3anuce HaTYpalbHOTO YMCia, TOMECT-
HOE 3HaueHuEe LU(PBI, pa3psiibl U KIACChl, COOTHOLIEHUE MEXIY JBYMS COCEIHUMU pa3psAHBIMU
€MHULIAMHU, YTCHUE U 3aIIMCh HATyPAJIbHBIX YHCEI.

OxpyrieHue HaTypaJbHBIX YHCeJ

HeoOxonumocts okpyriienus. [IpaBuno okpyrieHust HaTypajibHBIX YUCEIL.

CpaBHeHMe HATYpaJILHBIX YHcesl, CPaBHeHHe ¢ yncyaoMm ()

[loHsiTHE O CpaBHEHHMM 4YHCEJI, CPABHEHUE HATYPAJIbHBIX YUCEN JAPYT C JAPYrOM U C HYyJIEM,
MaTeMaTU4yecKas 3aluch CPaBHEHUM, CIOCOOBI CPABHEHUSI YUCEIL.

JeHcTBHA ¢ HATYPAJbHBIMH YHCIAMH

CnoxeHue M BbIUUTAHHE, KOMIIOHEHTBHI CIIOXKEHHMS W BBIYUTAHMS, CBS3b MEXJIYy HUMHU,
HaX0XJIEHNE CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMBbI U Pa3HOCTH NPU U3MEHEHUHM KOMIIOHEHTOB
CJIOKEHMSI U BBIYUTAHUS.

YMHOX€EHUE U JENIeHUE, KOMIIOHEHThl YMHOKEHUS U JEJICHUs, CBA3b MEX1y HUMH, YMHO-
JKEHHUE U CII0)KEHUE B CTOJIOUK, JEJIEHUE YTOJIKOM, MPOBEpKa pe3ysibTaTa ¢ MOMOIIbIO MPUKUIKH U
0o0paTHOrO AeHCTBHUS.

[lepemecTuTeNbHBIN M COUETATENbHBIN 3aKOHBI CIOKEHHSI U YMHOXEHUS, paclpeesuTeb-
HBI 3aKOH YMHOXXEHHUSI OTHOCHUTENBHO CIIOKEHUs, 000CHO8AHUE ANCOPUMMOS BbINOTHEHUSA apud-
MemuyecKux Oenucmeaull.

CremneHb ¢ HaTYpaJbHBIM MOKAa3aTeIeM

3anuch yKclia B BUAE CyMMbl Pa3psAIHBIX CllaraeéMbIX, MOPSAJOK BBIIIOJIHEHUS AEHCTBUI B
BBIPAXEHUX, COJEPKAIINX CTENEHb, BBIYUCICHUE 3HAUEHUIN BBIPAXKEHUH, COJEPKAINX CTETIEHb.

Yucii0BbIe BHIPAKECHUS

UucnoBoe BbIpaXKEHUE U €r0 3HaYEHHE, OPSAIOK BBIIIOJIHEHUS JEUCTBUM.

JleseHnue ¢ octaTkoOM

JleneHue ¢ OCTaTKOM Ha MHOKECTBE HATYpAJbHBIX YHCEN, CE0UCMBA OeleHUsl C OCIMAMKOM.
[TpakTHyeckue 3a/1a4u Ha JeJIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH JeJIMMOCTH

CBOICTBO 1ETUMOCTH CyMMBI (pa3HoCTH) Ha yucio. [Ipuznaku genumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. JJoxazamenbcmeo npusnaxoe oerumocmu. Pemienue npakTu-
YEeCKHUX 3a/1a4 ¢ MPUMEHEHHEM MTPU3HAKOB AETUMOCTH.

Pa3noxeHue uyncia Ha NPOCTbIe MHOKUTEIH

[IpocTeie 1 cocTaBHBIE YUCHa, pewemo Ipamocghena.

Pa3noxeHne HaTypaJlbHOTO UYMCIIa HA MHOXHTENHU, Pa3IOKEHUE Ha MPOCThIE MHOMKUTEIH.
Konuuecmeo oenumeneti uucna, aneopumm pasznoxcenus Yucia Ha npocmvle MHOXCUMenu, OCHOBHAs
meopema apugmemuxu.

AnredOpanyeckue BbIpasKeHH s



Hcnonb3oBanue OykB Ui 0003HAUYEHUsS YMCEI, BBIYUCICHHE 3HAYCHMs aareOpandeckoro
BBIPQKEHUS], NMPUMEHEHHE anreOpanyecKuX BBIPAKEHUH JUIS 3allMCH CBOMCTB apH(PMETHUECKUX
JeiicTBUH, npeodpazoBaHue anredOpandeckux BbIPAKEHUH.

JeanTenu U KpaTHbIe

Jlenutenb U ero CBOMCTBA, OOIIMI JEIUTENb IBYX U 00Jiee Yrcel, HAanOOIbIINi 00muid j1e-
JMTENb, B3AaUMHO MPOCTHIE YMCIA, HAXOXKJICHHE HauOojbiero odmero nenurens. KpatHoe u ero
CBOIiCTBa, o0Ilee KpaTHOE JIByX M OoJiee yucesl, HauMeHblIee o0lee KpaTHOe, CIIOCO0bl Haxox1e-
HUSl HANMEHBIIIETO 00IIET0 KPaTHOTO.

APOBU

OO0ObIKHOBEHHBbIE IPOOH

Jlonst, 4acTh, 1poOHOE Yncio, 1poodsb. IpoOHOE unciao Kak pe3ynabpTar aeneHus. [IpaBuibHble
¥ HETIpaBUJIbHBIE IpOOH, CMEIIaHHas IPO0b (CMEIIaHHOE YUCIIO).

3anuch HaTypaJbHOIO yKcia B BHJE ApoOu ¢ 3aJaHHBIM 3HaMEHaTeleM, IpeoOpa3oBaHue
CMEIIaHHOH IpoOH B HEMPABWIBHYIO IpOOb U HA000POT.

IIpuBenenue apobeii k odueMy 3HameHaTel0. CpaBHEHUE OOBIKHOBEHHBIX JIPOOEH.

CrnoxeHre M BBIYMTAHHE OOBIKHOBEHHBIX JIpOOEi. YMHOKEHHUE U JeTICHHE OOBIKHOBEHHBIX
JpOOeH.

Apudmernaeckue 1eHCTBHUS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue 1eicTBUS ¢ IPOOHBIMHU YUCIAMH.

Cnocobvl payuonanuzayuu 8bINUCIEHUL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OelCmEU.

JecaTnunblie 1podH

Lenass n gpoOHast yactu necaTnyHoi apoOu. IIpeoOpazoBaHme IecSTHYHBIX ApoOeil B
0ObIKHOBeHHbIE. CpaBHEHHE NECATUUYHBIX ApoOei. CrokeHue W BhIUUTAHHUE JECATUYHBIX IpoOeH.
OxpyrieHue JecSITUUHBIX ApoOel. YMHOXKEHUE U JIeIeHUE AECATUYHBIX Ipo0eil. /lpeobpazosanue
00bIKHOBEeHHBIX Opobell 6 Decamuutble Opodu. Koneunvie u 6eckoneunvie decamuunvlie OpooU.

OTHoLIeHHne ABYX 4K ces

Macmtab Ha niane u kapte. IIponopunu. CoiicTBa nponopuuii, IpUMeHEeHHEe MPONOpLuit
Y OTHOILIEHUI IIPU PELIECHUN 3a/1a4.

Cpennee apupmernyeckoe yncena CpenHee apudmerndeckoe 1ByX uucen. Vzobpaxenue
cpenHero apuMeTUUecKOoro ABYX YMCEN Ha YHUCIOBOUM MpsMOW. PelieHne mpakTUYecKux 3aaad C
NpUMEHEHHEM cpesiHero apupmernyeckoro. Cpednee apugpmemuyeckoe HeCKOIbKUX YUCE].

IMpoueHTHI

[TonsTre mpoueHTa. BoruncineHre MpoLEeHTOB OT YKMCIIa U YKCIIa 110 U3BECTHOMY IIPOLIEHTY,
BbIpaXKCHHE OTHOLIEHUS B MpOIIeHTax. PellieHne HeCa0KHBIX MPAKTHUECKUX 3aa4 C MPOLIEHTaMHU.

JAunarpamMmmbl

Cronbuateie U KpyroBble nuarpammbl. M3Biedenune wHboOpManuu u3 auarpamm. HMzoopa-
JIceHue Ouazpamm no YUcio6biM OAHHbIM.

PaumnonanbHbIe yncIa

ITost0kuTEIBHBIC K OTPHIIATEIbHBIC YHCJIA

N3o0pakenue uncen Ha YUCIOBOM (KoopawHaTHOW) mpsimod. CpaBHeHme uucen. Momyib
qucila, FTEOMETPUYECKass HHTEPIPETALMsI MOAYJIS Yucia. JIefCTBUSA C MOJIOKUTEIbHBIMUA U OTpHLIA-
TeIbHBIMU YHCIaMU. MHOKECTBO LIEJIBIX YHCEl.

ITonsiTHe 0 panMoOHAJIBLHOM uHcie. [lepsuynoe npedcmasienue 0 MHONCeCmee payuoHAalb-
HbIX Yucen. JIeNCTBUS ¢ pallMOHATIBHBIMU YHCIIAMHU.

PEHIEHUE TEKCTOBBIX 3AJTAY
EnuHnubl n3MepeHuii: JUIMHBI, MJI0LIa 11, 00beMa, MacChl, BDEMEHHU, CKOPOCTH. 3aBUCUMO-
CTU MCXKAY CAWMHUIAMU U3MCPCHUS KaH(,HOﬁ BEJIWYHUHBI. 3aBUCHMOCTH MCKAY BCIMYMHAMHU: CKO-
POCTb, BPEMsI, PACCTOSIHUE; IPOU3BOJUTEIBHOCTD, BpeMs, paboTa; LieHa, KOJINYECTBO, CTOUMOCTb.
3agauu Ha Bce apuMeTHYECKHE AeliCTBUS



Pemenue TexcToBBIX 3amad apudMeTHYeCKUM crocodom. Mcmonp3oBanue TaOiuUIl, CXeM,
YyepTexe, APyrux CpeACTB IPEICTABIICHUS IaHHbBIX MPU PEIICHUH 3aauH.

3ajauu HA IBHKEHHUE, Pa00OTYy M MOKYIIKH

Pemienne HecllOKHBIX 3a/1a4 Ha JIBUJKEHHE B MPOTHBOMOJIOXKHBIX HAMPaBICHUSIX, B OJTHOM
HAIpPaBJICHUH, ABM)KEHUE 10 PeKe MO0 TEYSHHIO U MPOTUB TeueHHs. PerieHue 3aau Ha COBMECTHYIO
paboty. [Ipumenenue apodeli mpu penIeHuy 3a1ad.

3aga4yu Ha YACTH, 10JIH, TPOLEHTHI

Pemrenue 3amau Ha HAaXOXKJIEHHME YACTH 4YMCIa U YUCIA O €ro yactu. Pemienue 3agad Ha
npoueHTs! U aonu. [IpuMmenenre nponopuuil Npu pemeHny 3aaay.

Jloruyeckue 3a1aum

Pemennie HECIOXKHBIX JTOTHUECKUX 3a/1a4. Peulenue 102uieckux 3a0ay ¢ nomoubio 2pagos,
maobauy.

OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3aJa4: apuMeTHUYECKHii, nepedop BapuaHTOB.

HATJIAJHAS TEOMETPUSA

Ourypsl B okpykaromeM mupe. Harmsinnele mpeactaBieHuss o ¢Gurypax Ha IJIOCKOCTH:
npsiMasi, OTPe30K, JIyd, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpYT. UeThIpexXyroiabHUK,
NPSIMOYTOJIBHUK, KBaapar. TpeyroiabHUK, 6udbl mpey2oibHUuKos. lIpasunbHvle MHO20Y20MbHUKU.
N300paskeHre OCHOBHBIX T€OMETpUYecKux (Guryp. Bzaumuoe pacnonodicenue 08yx Npsamvix, 08yX
OKpYIHCHOCHE, NPAMOLL U OKpYscHocmu. JInuHa oTpe3ka, ToMaHoU. Dopmyna ONUHbL OKPYHCHOCHU
u nrowaou kpyea. Enuauuel usmepenus JuinHbl. [locTpoeHne otpeska 3aqaHHoM JuMHbL. Buasl yr-
noB. I'pagycHas mepa yria. U3mepenue 1 moCTpOeHHE YIIIOB C MIOMOIIBIO0 TPAHCTIOPTUPA.

[Tepumerp mHOTOyTONBHUKA. [loHSITHE MomanM (GUTYpPHI; SAMHULBI U3MEPECHUS TLTOMIAIH.
[Tnomane npsaMoyroibHUKa, KBagparta. [Ipubnuxennoe usmepenue miomaau Guryp Ha KJIeT4atoi
Oymare. Pasnosenukue gueypoi.

Harnsigaeie nmpenctaBieHus O MPOCTPAHCTBEHHBIX (pUrypax: Ky0, mapaienenune, Ipu3ma,
nupamua, map, chepa, Kounyc, nuiauaap. M3o0paxkenne nmpocTpanCcTBeHHBIX Guryp. Ipumepwi ce-
yenuu. Mnozoepannuxu. Ilpasunvnvie mrnocoepannuku. IlpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, 11HU-
JUHJpA U KOHYCA.

[Tonstre o6beMa; eauHUIIBI 00beMa. OObeM MPSIMOYTOIBHOTO MapauieNenunena, Kyoa.

[Tonsitue o paBenctBe uryp. LlenTpanbHas, oceBast u 3epranrvras cummeTpun. M3o0paxke-
HUE CHMMETPUYHBIX (Uryp.

Pemenue npakTuyeckux 3aaad ¢ IpUMEHEHUEM IPOCTEUIINX CBOMCTB QUTyp.

NCTOPUA MATEMATHUKH

Tlosenenue yugp, 6yks, uepoenugos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
lpesnem Brnuscnem Bocmoke. Céssb ¢ Heonumuueckoii pegontoyueil.

Poowcoenue wecmuoecamepuunoii cucmemvl cuucienus. Iloasnenue decamuunot 3anucu du-
cen.

Pooiwcoenue u passumue apugpmemuxu namypanvuvix yucen. HOK, HO/, npocmuie yucaa.
Pewemo Opamocghena.

Ilossnenue nyna u ompuyamenvHvlx ducen ¢ mamemamukxe opeenocmu. Ponv /[uogpanma.

Toueny (-1)(-1)=+12

Hpobu 6 Basunone, Ecunme, Pume. Omxpovimue decamuunvix opodeti. Cmapunnvle cucmemvl mep.
Hecamuunvie Opodu u mempuueckas cucmema mep.

Anreopa

YUCJIA
PanunoHnaabHbIe YHcaa
MHOX€eCTBO palMOHaIbHBIX uYKcesl. CpaBHEHHE pallMOHAIBHBIX uHcen. [[elicTBus ¢ panuo-
HAJIbHBIMU YUCIIaMu. [Ipedcmasienue payuoHaibHO20 YUcia 0ecimuitol 0poowio.
HppaunoHajbHbIe YHUCIA



[TonsiTue uppanuoHanpHOro yncia. Pacno3naBanue uppauMoHAIbHBIX yucen. [TpumMepsr noka-

3aTenbCTB B anrebpe. MpparmonansHocTs uncna v2 . [Ipumenenue B reomerpun. Cpasnenue uppa-
YuoHanvHulx yucen. Muoocecmso oeticmeumensbHbix yucei.

TOXIECTBEHHBIE IIPEOBPA3OBAHUA

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Bolpaxkenue ¢ nepeMeHHOH. 3HaueHue BbIpakeHUs. [lofcTaHOBKa BbIpaK€HUIl BMECTO Iepe-
MEHHBIX.

Lenbie BbIpakeHUs1

CreneHb ¢ HaTypaJbHBIM IOKa3aTeneM U ee cBoicTBa. [IpeobpazoBanus BbIpakeHUH, conep-
JKalUX CTEIICHU C HaTyPAJIbHBIM II0Ka3aTEIIEM.

OpnowieH, MHOrowieH. JIeficTBUS ¢ OJHOUIEHAMH U MHOTOWIEHAMU (CIIO’KEHUE, BhIUMTAHUE,
yMHO)keHue). DopMyJibl COKPAIIEeHHOIO YMHOXKEHHUS: Pa3HOCTh KBAaJIpaTOB, KBAAPAaT CyMMBI U pa3-
HocTU. Pa3nojkeHrne MHOrouJIeHa Ha MHOKHUTEIU: BEIHECEHHE 00IEro MHOKUTENS 32 CKOOKH, 2pyn-
NUPOBKA, NpuMeHeHue opmyn CoKpaujenHo2o ymHodcenus. Keaopammuoiii mpexunen, pasnioxicenue
K8AOPAMHO20 MPexUIeHad HA MHOMCUMENU.

/{poOHO-panuoOHAJIbLHbIE BHIPAKEHHUS

Creniens ¢ nenbiM nokasaresnem. [IpeoObpazoBanre npoOHO-TUHEHHBIX BBIPAKEHUI: CIIOKEHUE,
YMHOXXEHUE, JAeJICHUE. Aneebpauueckas Opodw. Jonycmumsie 3HAYEHUs NEPEMEHHbIX 8 OPOOHO-
payuonanvhuix guipaxcenusx. Cokpawenue anceopaudeckux opodeu. Ilpusedenue ancebpaudeckux
opobetl Kk obwemy 3Hamenamento. Jleticmeus ¢ aneedpauyeckumu OpoosMuU: CLOdCeHUe, BbIYUMA-
HUe, YMHOJICeHUe, OelleHue, 8036e0eHUe 8 CIeNneHb.

IIpeobpazosanue 8vipasiceHull, coOepHcAUUX 3HAK MOOYIIA.

KBaaparnble kKOpHH

Apudmerrueckuil kBaJpaTHbIi KopeHb. [IpeoOpa3oBanue BeIpaXXeHUM, COAEpKaIIUX KBaapaT-
Hble KOPHH: YMHOXEHHE, JCIICHUE, BBIHECEHUE MHOXKHUTENS M3-TI0J 3HAKa KOPHS, GHeceHue MHO-
JHcumensi N0 3HAK KOPHSL.

YPABHEHUSI U HEPABEHCTBA
PasencrBa
UYucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.
YpaBHeHus
[TonsiTHe ypaBHEHUS U KOPHS ypaBHEHUs. [Ipedcmasnenue o pasnocunvhocmu ypasHerui. O6-
Jacmy onpeoeneHus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUL NepeMEeHHO).

JInHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemienne nuHelWHbIX ypaBHEHUW. Jlunetnoe ypaeuenue ¢ napamempom. Konuwecmeo xopmeii
JUHEUHO020 YypasHeHus. Peuienue TuHelnblx YpasHeHuli ¢ napamempom.

KBanpatHoe ypaBHeHHe M er0 KOPHH

KBagparusle ypaBHeHusi. Hemonnble kBajgpaTHble ypaBHEHHUA. [[MCKpUMMHAHT KBaJpaTHOTO
ypaBHeHUsd. Dopmyia KOpHEH KBaJpaTHOTO ypaBHEeHUs. [eopema Buema. Teopema, obpamnas
meopeme Buema. PeleHne KBagpaTHBIX YpaBHEHHIA: UCTOIb30BaHUE (HOPMYIIBI A HAXOXKICHHS
KOpHEeM, epaguueckutl Memoo peuieHus, pa3iodceHue Ha MHOdCUmenu, no0oop KopHell ¢ UCNOIb30-
sanuem meopemvl Buema.Konuuecmeo kopheii K8a0pamuoeo ypasHeHUus 8 3A8UCUMOCTU OM €20
ouckpumunanma. buxeadpammnvie ypaenenus. Ypasnenus, ceooumvle K TUHEUHBIM U K8AOPAMHBIM.
Keaopammvie ypasnenus ¢ napamempom.

JApo0HO-panMoHabHbIC YPABHEHUS

Pemenue npocredmux IpoOHO-TUHEHHBIX ypaBHEHUN. Peutenue OpoOHO- payuoHATbHbIX YDAG-
HEeHUlL.

Memoovl pewienus ypagHeHuii: Memoovl pagHOCUIbHBIX NPEoOPA306anUll, Memoo 3amMeHbl ne-
pemenHol, epagpuueckuii memood. Mcnoavzosanue ce8olcme yHKyull npu peuieHuu ypasHeHull.

Ipocmeiiuue uppayuonanvhvie ypasnenus 6uoa A/ f (x) = a, [ f(x) = /g (x).



Vpaenenus suoa x" =a .Ypasnenus 6 yenvix uuciax.

CucremMbl ypaBHeHH i

VYpaBHeHue ¢ OByMs NepeMeHHbIMU. JIMHelHoe ypaBHEHHE C ABYMsI NIEpeMEHHbIMU. [Ipamas
KaK epaguyeckas unmepnpemayus JUHetH020 YPAGHeHUs ¢ 08YMs NePEMEHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PenieHue cuctemMbl ypaBHEHUM.

MeToabl peuieHus CUCTEM JIMHEHHBIX YPaBHEHUH C IBYMs MEPEMEHHBIMU: epaghuueckuil me-
MO0, MEMOO CILONCEHUS, MeMOO NOOCMAHOBKU.

Cucmemul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOMCTBA UMCIOBBIX HEpaBeHCTB. [IpoBepka cripaBenMBOCTH Hepa-
BEHCTB IIPU 3a/IaHHBIX 3HAYECHUAX TIEPEMEHHBIX.

HepaBenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0acmsb onpedenenus He-
paserncmea (06aacms OONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemienne nuHeHBIX HEPABEHCTB.

KBanpaTHoe HepaBEeHCTBO U ero peiieHus. PenieHre KkBaJpaTHbIX HEPABEHCTB: UCIOIb30BAHUE
CBOWMCTB W rpaduka KBaapaTHYHOW (YHKIIUH, METOJ] WHTEPBAJIOB. 3alUCh PEHICHHUS KBAJIPATHOTO
HEPaBEHCTBA.

Pemrenue nensix u ApoOHO-paIMOHATBHBIX HEPABEHCTB METOJJOM MHTEPBAJIOB.

CucreMbl HEpaBEeHCTB

CucreMbl HEPaBEHCTB C OJHOM MepeMeHHOH. PelieHne cucteM HepaBEHCTB C OJIHOM MepeMeH-
HOW: JMHEWHBIX, Keaopamubix. VI300pakeHne pemieHusl CUCTEMbl HEPABCHCTB HA YHCIIOBOW TIPS-
MOM. 3anuch peuieHus: CUCTEMbI HEPABEHCTB.

OYHKIUHU

IHousitue pyHKkuMu

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DOpMHUPOBAHME MPECTABICHUN O METAIPEIMETHOM
MOHSTUU «KOOPAUHATHD. CriocoObI 3aaHus PYHKIIMI: aHATUTHYECKUN, TpaduUecKuil, TAOIMYHBIN.
I'padux ynkmuu. IIpumepsl GyHKIMH, MOTyyaeMbIX B MpPOLECCE UCCIEIOBAHUS PA3IMUYHBIX pe-
aJbHBIX MPOIIECCOB U pelIeHus 3a/1ad. 3HaueHue GyHKuuu B Touke. CBoiCcTBa QyHKIMI: 001aCTh
ONpEACIEHUsI, MHOXXECTBO  3HAUEHUH, HyJIW, MPOMEXKYTKM  3HAKOIIOCTOSHCTBA,  uem-
HOCMb/HeYyemHOCcmb, TIPOMEXYTKH BO3pacTaHMsl U yYObIBaHMSI, HauOOJbIIEe U HaUMEHbIIIEe 3Haue-
Hus. MccnenoBanue GyHKIMM 1O ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynxyuu. Kycouno 3aoannvie pynxyuu.

JInHeiiHas QpyHKUUSA

CpoiictBa u rpaduk nauHeHHONH (yHKIUH. YTioBOoH Ko3(¢uiueHT npsamoi. Pacnonoxenue
rpaduka TMHEHHON (YHKIIMHU B 3aBUCUMOCTH OT €€ yIioBOoro koddduimenta u cBOOOJHOTO UieHa.
Haxooicoenue xkoagppuyuenmos nuneiinot hyHKyuu no 3a0aHHbIM YCLOBUIM. NPOXOHCOeHUe Npsi-
Mot yepe3 06e MOUKU ¢ 3a0AHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOL Yepe3 OAHHYIO0 MOUKY U
napanienbHol OaHHOU NPIMOLL.

Keaaparnunas gpyHkums

CaoiicTBa u rpaduk kBagpatuuHoil pyHkuuu (mapadona). [locmpoenue epagura keadpamuu-
Hou @yuxkyuu no moukam. HaxoxneHue Hysell KBaApaTUUYHON (PYHKIIUU, MHOMCECMBA 3HAYEHU,
NPOMEINCYMKO8 3HAKONOCMOAHCIEA, NPOMENCYMKOE MOHOMOHHOCHIU.

OopaTHast NPONOPUMOHAIBLHOCTH

. k
CaoiicTBa QyHKIIUU Y = < ['unepOouna.

I'pagpuxu ¢pynxyuir. [Ipeoopaszosarnue epaguxa pynxyuu y = f{ x) ons nocmpoenus epaguxos
@ynxkyuii suoay =af(kx +b) + c.

y k
Tpaduxu pyrkmmii y = a + ——,y = Vx, y= Vx,y = |x|.
Toc/1e10BATEILHOCTH H IPOrPeCcCHH



UucnoBasg mocienoBaTeabHOCTh. [IprMepsl YHMCIOBBIX MOCIEN0BAaTENbHOCTEN. beckoHeuHbIe
MOCIIEI0BATEIHbHOCTU. ApudMeTruecKkas Mporpeccus U ee CBoMCTBa. [ 'eomeTpruyeckas mporpeccus.
Dopmyna obujezco uieHa U CyMMbl N NepebiX UIeHO8 apUupmemuyeckol U 2eoMempuyeckoll npo-
epeccutl. CXo0awWancs 2eomempuieckas npocpeccus.

PEHIEHUE TEKCTOBBIX 3ATAY

3anaum Ha Bce apudMeTHYECKHUE NeHCTBUSA

Pemenne TeKCTOBBIX 3a/1a4 apupMETHISCKUM criocoOoMm. Mcrmonb30BaHue TaONuIl, CXeM, dep-
TEXEH, IPYTUX CPEICTB MPEACTABICHUS TaHHBIX TP PEIICHUH 3a/1a4H.

3agauu Ha IBHKeHHE, PA0OTY U MOKYIKH

AHanm3 BO3MOXKHBIX CUTYalluii B3aMMHOTO PACIOJI0XKECHUSI OOBEKTOB MPU MX JBUKCHUH, COOT-
HOIIIEHUSI 00BEMOB BBITIONHSAEMBIX padOT MIPH COBMECTHON padoTe.

3agauyu Ha YACTH, 10JIH, TPOLEHTHI

Pemenue 3aay Ha HAXOXJICHUE YaCTH YHCIIA M YUCIIA 110 €ro JacTH. PemeHue 3aja4d Ha mpo-
IEHTHI U 10U, [[puMeHeHue MponopIyii Py PEIICHUH 3a/1a4.

Jlornueckue 3agaumn

Penrenue norudeckux 3anau. Peuterue no2uueckux 3a0ay ¢ noMouwbio epagos, mabauy.

OcHOBHBIE METObI pPellleHns] TEKCTOBBIX 3a71a4: apuMeTUYeCKul, anredpandecKkui, nepe-
00p BapuaHTOB. [lepsuunvie npedcmasienus 0 Opy2ux Memooax peulenus 3a0ay (ceomempudecxue
u epaghuueckue memoonl).

CTATUCTHUKA Y TEOPUSI BEPOSITHOCTEM

CraTucruka

Tabnmuunoe W rpaduyeckoe MpeACTaBICHUE TAHHBIX, CTOJIOYATHIE M KPYTOBBIE JHMarpamMMbl,
rpaduku, TpUMEHEHHEe auarpaMm U rpadukoB I OMUCAHUS 3aBHCHUMOCTEH peambHBIX BEITUYHH,
u3BJIedeHHEe UHPOpMaIUU U3 TabJIUL, JuarpamMm U rpapukoB. OnucarenbHble CTATUCTHUECKUE T10-
Ka3aTeJly YHCIIOBBIX HAOOPOB: cpenHee apudmMeTnyeckoe, MenuaHa, HauOoJblllee U HauMEHbIlee
3HaueHusl. Mephl paccenBaHMsl: pa3Max, OUCHEPCUs U CIMAHOAPMHOe OMKIOHEHUe.

CnydaifHas U3MEHYMBOCTb. MI3MEHUMBOCTH NpPU U3MEpPEHUsX. Pewarowue npasuna. 3aKoHo-
MEpHOCIU 8 USMEHYUBLIX ETUYUHAX.

CayuaiiHble cOObITHS

CrnyualiHble ONBITHI (3KCIIEPUMEHTHI), SJIEMEHTapHbIE cllydaiiHble coObITHs (Mcxozbl). Bepost-
HOCTH 3JIeMEHTapHBIX cOObITUH. COOBITUS B CIyYalHBIX SKCIEPUMEHTaX U OJaronpHusTCTBYIOIINE
aJIeMEHTapHble cOObITHS. BepodaTHOCTH ciydaliHbIX COOBITUH. ONBITHI ¢ paBHOBO3MOKHBIMU 3JI€-
MEHTapHBIMH cOObITUAMU. Kitaccuueckue BEpOsITHOCTHBIE OMBITHI C UCIIOJIb30BAHUEM MOHET, KyOu-
KOB. [Ipedcmasnenue cobvimuii ¢ nomowvro ouazpamm dunepa. Ilpomusononodicnvie codbvimus,
00veduHenue u nepeceverue cobvimuil. Ilpasuno cnodcenus eeposmuocmeti. CnyuatiHwlil 66100p.
IIpeocmasnenue sxcnepumenma 6 eude oepesa. Hesasucumvle cobvimus. Ymuoorcenue eposmuo-
cmeti Hesasucumvlx codovimuil. IlocnedosamenvHuvle Hezasucumvle ucnvimanus. IlpencraBneHue o
HE3aBUCHUMBIX COOBITHUSIX B )KM3HHU.

dnemenmupl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanosxu, gaxmopuan yucia. Coyemanuss u 4ucio co4emaHuil.
@opmyna uucna covemanuu. Tpeyeononux Ilackans. Onvimel ¢ OONLUWUM YUCTIOM PABHOBO3MONC-
HbIX JJleMeHmMapHblx coobimuil. Bviuucnenue eeposmuocmeti 6 onbimax ¢ npumeHeHuem KOMOUHa-
mopHuix ¢opmyn. Ucnveimanus Bepuynnu. Ycnex u neyoaua. Beposmuocmu cobbimuii 8 cepuu uc-
notmanui bepuyinu.

CayuaiiHble BeJIMNYMHbBI

3Hakomcmeo co cayuatHblMU 6eTUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CIVYALHbIX 6e-
auuuH. Pacnpedenenue eepoamuocmei. Mamemamuueckoe osxcuoanue. Ceoticmea mamemamuye-
cko2o ooicuoanus. Ilonamue o 3axome 6onvuiux uucen. Mzmepenue eepoamuocmeii. Ilpumenenue
3aKOHA OONLUIUX YUCET 8 COYUOLO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becneyeHuu 6e30nacHo-
Cmu HAceneHUs 8 YPe38blUaliHbIX CUMY AYUSIX.



2. Conep:xanue yueoHoro npeamera I'eomerpus

Kommenmapuii 015 06uieodpazosamenbHoil opeanuzayuu

Kypcusom 6 npeomemmnuvix nianupyemuvlx pe3yiomamax u cooepircanuu y4ebHo2o npeomema
8bl0e/IeHbl INEeMEHMbL CO0epIHCcanus, omHocsauuecs K 010Ky «Obyuarowuecs noayuam 603MOlC-
HOCMb HAYYUMbCAY.

Cunum Kypcugom 8vioejlenbl nianupyembvie pe3yibmanol, npedcmasieHHble 8 asmopcKol npo-
epamme, HO He 6KIIOYeHHble 6 [IpumepHyi0 OCHOBHYIO 00pPA308aMENbHYI0 NPOZPAMMY OCHOBHO20
obujeco obpazosanus. Pewenue o exnoueHuu OaHHbIX pe3yibmamos 8 0OCHOGHYIO 00pazoeamens-
HYI0 NPOSPAMMY 00Ue0bpa308amenbHOU OP2AHU3AYUL NPUHUMAEM Y4Umenb.

I'EOMETPUYECKUE ®OUI'YPBI

@urypsl B reOMeTPHH U B OKPY’KalOLeM MHUpe

I'eomerpuueckas gurypa. GopMupoBaHUEe MPEACTABICHUN O METANPEIMETHOM MOHATHU «(pu-
rypay.

Touka, nuHUSA, OTpPe30K, MmpsMas, JIyd, JIOMaHas, IUIOCKOCTb, Yroj, OMCCEeKTpuca yriia u ee
CBOICTBA, BU/Ibl YTJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBas cuMmMeTpusi reoMeTpudeckux Guryp. LleHTpanpHas cHUMMETpUsi TEOMETPUIECKUX (Hu-
ryp

['eomempuueckoe mecmo mouex.

MHoroyroJibHUKH MHOroyrojabHHUK, €ro 3JEMEHTBI U €ro CBOWCTBA. Pacro3HaBaHne HEKOTO-
PBIX MHOTOYTOJIBHUKOB. BbinyKivle u Hebinykivle MHO20y20abHuKY. 1IpaBUiIbHBIE MHOTOYTOJIbHU-
KH.

Tpeyronbauku. BpicoTa, MeanaHa, OucceKTpuca, CPeiHssl JIMHUSA TpeyrojibHuKa. PaBHOOen-
PEHHBIN TPEYTOJIBHUK, €0 CBOMCTBA M IPU3HAKU. PaBHOCTOpPOHHUI TpeyroapHUK. IIpsimoyrosns-
HBI, OCTPOYTOJIbHBIM, TYIIOYTOJIbHBIN TPEYTrOJbHUKH. BHEmHME yrisl TpeyronbHuka. HepaBeHCcTBO
TPEYrOJbHUKA.

YerbipexyronpHuku. IlapamienorpamMm, pom0, IpsIMOYTOJNbHHMK, KBaapaT, Tpameuus, paBHO-
6enpenHas Tpaneuus. CBoicTBa U MPU3HAKU MapajuienorpaMma, pomoa, IpsMOyroibHUKa, KBaJpa-
ta. Cymma y2noe binykio20 MHO20Y201bHUKA.

OxkpyxkHOCTb, KPpyr. OKpYXHOCTb, KPYT, UX DJIEMEHTBI U CBOMCTBA; LICHTPAJIbHBIE U BIUCAH-
Hble yribl. KacarenpHass M cekymiass K OKpPY>KHOCTH, UX c6olicmea. BrMcaHHbIE W ONMCaHHBIC
OKPYXHOCTH JJIs1 TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPABUTbHBIX MHO20Y201bHUKOG.

I'eomeTrpnueckue (purypbl B npocTrpaHcTBe (00beMHbIe Tena) MuozozpaHHuxk u e2o sie-
Mmenmul. Hazeanus MHO202pAHHUKOG C PA3HBIM NOJIOJCEHUEM U Koauvecmeom eparell. 1lepBuyunbie
IpEeJCTaBICHUd O NMHUpaMUJE, NapajieNenunene, npusMe, cepe, mape, IMHAPE, KOHYCE, MX
AJIEMEHTAaX U MPOCTEHMIINX CBONCTBAX.

OTHOLIEHUS

PagBencrBo Qpuryp

CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [Ipu3HaKy paBeHCTBA TPEYTrOJbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku U cBOICTBA MapayuIeIbHBIX NPAMBIX. AKcHoMa mapauieabHocTH EBkinna. Teopema
Qaneca.

IepnenauKyJIsipHble NPpsIMble

[Ipsimoit yrou. Ilepnenaukynsp k npsmoi. Haknonnas, nmpoekuus. CepeaquHHBbIN EpIEeHIUKY-
Js1p K oTpe3Ky. Ceoticmea u npusHaxu nepneHoOuKyIApHOCMU.

IToxooue

IIponopyuonanvrvie ompesku, nodobue gueyp. Ilodobnvie mpeyzonvruxu. Ilpusnaxu nooodus
Mpey2onNbHUKO8

B3aumHoe pacnoJiozkeHue IpSIMOM U OKPY>KHOCTH, 08VX OKPYHCHOCELL.



N3MEPEHUSI 1 BBIYUCJIIEHUSA

BeanuuHbl

[Tonsitue Benmuuunbl. {nuna. M3mepenue niauubl. EqMHuLbl n3MepeHus 1iavuHbl. BennunHa yr-
na. ['panycHas mepa yria.

[TonsTHe O myomaaM TIOCKOW (UTYpHI U ee cBolcTBax. M3Mepenue muiomanei. Eqununbr us-
MEpEHUS TIJIOIIAH.

[IpencraBnenue 06 oobeme u ero cBoictBax. M3mepenue oobema. EquHuiiel usmepenust oobe-
MOB.

HN3MepeHus 1 BLIYUCTIEHUS

WHcTpyMeHTBI 1711 U3MEPEHUN U IOCTPOEHUM; U3MEPEHUE U BBIYMCIIEHUE YIJIOB, UIMH (pac-
CcTOsTHUM), riomaaeid. TpuronHoMmerpudeckue GyHKIIMH OCTPOTO yria B MPSAMOYTOJIBHOM TPEYTOJIb-
HUKe. Dopmynivl, cesa3bi8aAlOUjUe CUHYC, KOCUHYC, MAH2EHC, KOMAH2eHC 00HO20 U mMo2o dice yead. 3a-
MeuamebHble MOYKU mpey20ibHUuKa. Tpueconomempuueckue yHkyuu mynozo yena. Beraucnenuve
AJIEMEHTOB TPEYTOJbHUKOB C HMCIOJB30BAaHUEM TPUTOHOMETPHUUECKUX COOTHOIICHUU. DOpMyIIbI
IUIOIIA/IA TPEYTOJIbHUKA, Mapajule]IorpaMMa U €ro YaCTHBIX BUAOB, (JOPMYIIBI JUIMHBI OKPY>KHOCTU
u 1wiomaau kpyra. CpaBHeHHe U BeuucieHue 1uiomanei. Teopema [Mudaropa. Teopema cumnycos.
Teopema kocunycos.

Paccrosinus

Paccrosinre mexy Toukamu. PacctosiHue oT Touku A0 npsMoid. Paccmosinue medcoy gueypa-
mu. Paccmosinue mescoy napannenvuvimu npsamolmu.

I'eomeTpuyeckne mocTpoeHust

I'eomeTpruyeckre OCTPOCHUS AJIsI UILTIOCTPAIIMHA CBOMCTB T€OMETPUIECKHIX (QUTYD.

NHcTpymMeHTBl 111 TOCTPOEHUMN: LUPKYJb, JIMHEWKA, YTOJbHUK. [Ipocmeiwiue nocmpoenus
YupKynem u JUHeUKol: nOCmpoeHue OUCCeKMpPUCHL yead, NepReHOUKYIApa K npsamou, yeid, pasHoco
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 N0 mpem CmMOpOHAM, 08yM CTOPOHAM M YTy MEXAY HUMH, CTO-
POHE U JIBYM MPUJIEKAIIKUM K HEH yriam.

Jlenenue ompesxa 6 0aHHOM OMHOULEHUU.

TEOMETPHYECKHE IIPEOBPA30BAHUA
IIpeoOpa3oBanus
[Tonsitue mpeoOpazoBanusi. [IpeacraBieHue o MeTanpeMETHOM TOHSITHU «ITPEOOpPa30BAHUE).
Tloooobue.
JABukenust
OceBas u IeHTpalbHAsE CUMMETPHS, HOBOPOM U NApalleNbhblli nepenoc. Kombunayuu osudice-
HUU HA NAOCKOCMU U UX CEOUCMEA.

BEKTOPBI U KOOPIUHATHBI HA IIJIOCKOCTH

BekTopsl

[TonsiTrie BeKTOpA, NEHCTBUS HaJI BEKTOPAMH, HCITOJIb30BAHUE BEKTOPOB B (DH3UKE, paziodiceHue
6eKMOpa HA COCMABIAIWUe, CKANAPHOe NPoU3sedeHuUe.

Koopaunatsi

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL 8EKMOPA, paccmosanue mexcoy moukamu. Koopounamer ce-
peduHvl ompeska. Ypasnenus gueyp.

IIpumenenue 6ekmopos u KoopouHam 0Jisk peueHuss nPOCMetUx 2e0Mempudeckux 3a0au.

HNCTOPUA MATEMATUKU
Bosnuxknosenue mamemamuku xax nayku, smanvl ee pazsumus. OcHo8Hble pazoenvl Mamema-
muku. Beidarowuecs mamemamuku u ux 6kaiao 8 pazeumue HayKu.
llosaenenue memooa Koopounam, no360JA0WE20 NEPeeoOUmMsb 2eomempuieckue 00vekmvl Ha
a3vIk aneedpol. llossenenue epaguxos gyuxyuii. P. JJexapm, I1. @epma. [Ipumepsl pasiuyHulx cu-
cmem KOOpOuHam.



Om 3emneodenusn k eeomempuu. Ilugacop u eco wkona. @anec, Apxumeo. I[Inamon u Apucmo-
menv. Ilocmpoenue npasunvHblx MHO20Y20n1bHUKOG. Tpuccekyus yena. Keadpamypa kpyea. Yosoe-
Hue Kyoa. Ucmopus yucna . «Hauana» Eexnuoa. JI. Dinep, H. U. Jlobauesckuii. Hcmopus nsamozo
nocmynama.

T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.

Acmponomus u eeomempus. Ymo u kax ysnanu Anaxcaeop, Spamocgen u Apucmapx o pasme-
pax Jlynst, 3emau u Connya. Paccmosanus om 3emau 0o Jlynot u Coanya. Mzmepenue paccmosmus
om 3emau 0o Mapca.

Ponv  poccutickux yuenvix 6 pazeumuu mamemamuxu: Jl. Diunep. H. U. Jlobauesckuti,
11. JI. Yebviues, C. Kosanesckas, A. H. Konmoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wkxona mamemamuyeckux u HABULAYKUX HAYK,
passumue poccutickoeo ¢pnoma, A. H. Kpvinos. Kocmuueckas npoepamma u M. B. Kenoviu.

3JEMEHTHI TEOPUA MHOXECTB U MATEMATUYECKOM JJOTUKH

MHo:xecTBa U OTHOLICHUS] MEK1Y HUMH.

MHOK€eCTBO, 3JIEMEHT MHO)KECTBA. 3aJaHME MHOXKECTB IE€PEUMCICHUEM 3JIEMEHTOB, XapakKTe-
puctuyeckuM cBorcTBOM. IlogmMHOXKecTBO. OOBEIMHEHNE U TEPECEUEHNE MHOXKECTB.

DJIeMeHTBbI JIOTUKH

Onpenenenne. Akcuomsl U TeopeMsbl. [lokazarenscTBo. Jloka3arenbcTBO OT npoTuBHOro. Teo-
pema, obpatHast nanHoii. [Ipumep n KOHTpIIpUMEp.

[ToHsATHE O PaBHOCHUIIBHOCTH, CIEIOBAHUY, YIIOTPEOICHNE JOTMUECKUX CBS30K €CIH ..., TO ..., B
TOM Y TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU U, UJIH.

I11. TEMATHYECKOE I[INTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA
YACOB, OTBOJIUMbBIX HA OCBOEHUE KAXKJIOM TEMbBI

S KJ1ace
Tema pazaena KosmuecTBo 4acoB
[ToBTOpEHUE 4
Jluaun 8
HatypanpHble uncnia 13
JlelicTBuS ¢ HATYpaJIbHBIMHU YUCIAMH 22
Hcnonb30BaHUE CBOWCTB JICHCTBHM NPU BBIYMCICHUSIX 12
YTIIbl 1 MHOTOYTOJIBHUKU 9
JlenumocTh yncen 15
TpeyroapbHUKHN U Y€THIPEXYTOIbHUKH 10
OOBIKHOBEHHBIE TPOOH. 18
JHeticTBust ¢ mpoOsMu 34
MHororpaHHUKH 10
TaOnuiel ¥ AUarpamMmbl 8
HToroBoe noBTOpeHNE 12
6 xkacc
Tema pazgena KosmuecTBo yacoB

[ToBTOpEeHUe 5
JpoOu ¥ MpoIeHThI 24
[Tpsimble Ha MIIOCKOCTU U B IPOCTPAHCTBE 6
Jecsatuunbie Apodu 11
JleficTBHSI ¢ TECATUYHBIMU APOOSMU 40
OKpYX)HOCTh 10
OTHoOLIEHUS U IPOLIEHTHI 18




Cummerpust 10
Bripakenusi, GopMyIibl, ypaBHEHUS 18
I{enbie yncia 16
MmuosxectBa. KomOnHaToprka 10
PamuonansHele yncia 20
MHOroyroJapHIUKU 1 MHOTOI'PaHHUKHU 10
HToroBoe noBTOpeHme 12
Hroro 210
Auredpa
7 kaacc
Tema pazaena KOJIMY€eCTBO YaCOB
BrIpakeHus1, TOXKICCTBA, YpAaBHEHUS 22 gaca
DyHKIMU 11 gacoB
CTeneHb ¢ HaTypaJIbHBIM MOKa3aTeIeM 11 yacoB
MHOTO4YJICHBI 17 gacoB
DopMYITBI COKPAIIEHHOTO YMHOKEHUS 19 gacoB
CucreMbl TMHENHBIX YPABHEHUN 16 yacoB
[ToBTOpEeHME 0 yacoB
8 kiacce

Tema pazaesa

KOJU4Y€CTBO 4aC0B

PanmonansHbie qpoou 30
KBasnpaTHble KOpHU 25
KBaznpaTHble ypaBHEHUS 32
HepaBeHncTBa 26
CreneHb ¢ 1IeTbIM MOKa3aTeseM. DJIEeMEHTbl CTAaTUCTUKU 13
[ToBTOpeHue 14

9 kaacce

Tema pa3zaesa

KOJU4Y€¢CTBO 4aCoOB

KBanpatuunas GyHKIIUs 22
YpaBHEHHsI M HEPABEHCTBA C OJHON NEPEMEHHOU 14
'YpaBHEHUs U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU 17
ApudmeTrueckas U reoMeTpUuyecKasi Iporpeccuu 15
JeMeHThl KOMOMHATOPUKY U TEOPUH BEPOSTHOCTEH 13
[loBTOpEHME 24

I'eomerpus
7 KJjacce

Tema pazaeia

KOJH4Y€¢CTBO YaC0B

HauanbHbIe TeOMETPHYECKUE CBEICHHS 10
TpeyrosnbHUKH 17
[TapanienpHble MpsiIMbIE 13
CoOTHOIICHUSI MEX/Ly CTOPOHAMH U YIIIaMU TPEYTOJbHHUKA 18
[ToBTOpEeHne 12




8 ki1ace

Tema pa3zgeia

KOJHU4Y€CTBO 9aCoB

MHOTOYTOJIBHUKH 15
I1nomans 14
ITogoGue TpeyroJbHUKOB 19
OKpy’KHOCTb 17
IToBTOpEeHME 5

9 kaacce

Tema pa3zgeiia

KOJIU4YE€CTBO 9aC0B

BekTopsl 10
MeTto1 KOOpAMHAT 11
COOTHOIICHUS MEXy CTOPOHAMU U YIIIaMU TPEYroJIbHUKA. 13
CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB

JlJIiHa OKPYKHOCTH U ILJIOLIAAb Kpyra 12
JIBroKeHUS 9
HavanbpHble cBeIeHUS] N3 CTEPEOMETPUU 2
006 akcuoMax IJIaHUMETPUU 2
IToBTOpEHME 11




