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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHUs1 padoyveil MPOrpaMmbl

PaGouas mporpamma y4eOHOTO MpeaMeTa SBISETCS YacThl0 OCHOBHOM
npodeccruonansHOl  oOpa3oBarenbHOM  mporpammbl  35.02.03  Texnomorus
epeBOOOPAOOTKH.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEero
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NMPOrpamMMblI

VYyebubiii npeameT «MaremaThka» OTHOCUTCS K MPO(UIBHBIM y4eOHBIM
npeaMeraM  oOHIeo0pa3oBaTENbHOW  TMOATOTOBKM.  YUeOHBIA  MpeaMer
«Maremartuka» u3ydaercsa Ha yriayOJeHHOM YPOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPO(PECCUOHATIBHBIX KOMIETEHIIHI:

OK 01. IloHnMaTh CymIHOCTh W COIHMAIIBHYIO 3HAYUMOCThH CBOSH Oymyriei
npodeccuu, MposIBIATh K HEM YCTOMUMBBIA HHTEPEC

OK 02. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIHLHOCTh, BEIOUPATh THIIOBHIC
METOJbl U CIOCOOBI BBHIMOJHEHHUsS] MPO(ecCHOHANBHBIX 3a7ady, OLEHUBATh HX
3 PEeKTUBHOCTb U KAYECTBO

OK 03. [IpuanMath pemieHusi B CTAaHJAPTHBIX U HECTAHIAPTHBIX CUTYaIUIX
Y HECTH 33 HUX OTBETCTBEHHOCTb

OK 04. OcymecTBiarh MOWCK ©  HCIHOJIb30BaHUE WH(GOpPMAIIWH,
HeoOxomuMon it 3(M(PEKTUBHOTO BBITIOJIHEHUS MPOQPECCHOHAIBHBIX 3ajad,
1po(hecCHOHATBHOTO U IMYHOCTHOTO PA3BUTHUS

OK 05. Mcnons3oBath WHPOPMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTUH
B IPO(heCCUOHATILHON e TEIbHOCTH

OK 06. Paborarb B KOJJIEKTHMBE M KOMaHze, 3P(EeKTUBHO OOIIATHCS C
KOJUJIEraMH, PyKOBOJICTBOM, TOTPEOUTEISIMU

OK 07. Bbpars Ha cebsi OTBETCTBEHHOCTH 3a PabOTy YJICHOB KOMAaHbI
(MOYMHEHHBIX ), pE3yJIbTaT BHIMOIHEHUS 3a/laHUN

OK 08. CamocToATensHO ONpeAeNtsITh 3afadud MNpPOoPEeCcCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO MJIAHUPOBATh
MOBBIIICHUE KBATU(PUKALINU

OK 09. OpuentupoBaThCsi B YCIOBUSX YacTOM CMEHBI TEXHOJOTUH B
npodeCCUOHATIBHON JIEATEIbHOCTH



[IK 2.3. YuacTtBoBaTh B aHaiM3€ Mpollecca U pe3ybTaTOB JEATEIbHOCTH
CTPYKTYPHOTO MOJPA3ACIICHHUS.

CornacHo  y4eOHOTO

miaHa 1o npodeccun  35.02.03 TexHosorus

NepeBOOOPAOOTKY KaKIbIH OOYYarONIUIICS BBIMONMHACT MHIUBUAYATBHBIA MPOEKT
0 OJHOMY M3 Y4eOHBIX MPEIMETOB 00I1e00pa30BaTENIbHON MOATOTOBKU (B TOM
gucite o YIII1.01 Maremaruka):

WNHauBHTyaibHBINA TPOEKT (MIPEAMETOM HE ABsieTcs) — 32%* yaca.

*He BXOAWT B yueOHYIO HArpy3Ky oO0ydaroniuxcs o yuebHomy mpeamety «MaTtemaTukay

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUs] Y4eOHOI0 NpeaMeTa

B pamkax ocBoeHusi conepkaHusi ydyeOHoro mnpenmera «MaremaTtukay,
oOecrieuynBaeTcs JOCTHKEHHE OOYyYarOUIMMUCS JHUYHOCTHBIX, METAIPEIMETHBIX U
IIPEAMETHBIX PE3YyJIbTaTOB:

Iliianupyemsbie
pe3yJIbTaThl OcHoBHbBIE OKA3aTeJIN OLIeHKH pe3y/ibTaTa
OCBOEHHS
Jluunocmmuuie pesyiomanol, 6 mom yucne:
B yactun -c(OOPMUPOBAHHOCTh ~ IPAXJAHCKOM MO3MLIMU  OOydYarolerocss Kak
rpakKIaAHCKOI0 aKTUBHOIO M  OTBETCTBEHHOIO WIEHAa POCCHUHMCKOro oOIIecTBa,
BOCIIUTAHUS IOpEeJCTaBICHUE O MaTeMaTUYEeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUS
pa3IMYHbIX CTPYKTYp, SBJIEHUH, MHpPOLEAyp TIpa’KJaHCKOro O0IIecTBa
(BBIOOpPBI, OHpPOCHI W JpPYyroe), yMEHUE B3aUMOJIEHCTBOBaTH C
COLIMATIbHBIMM HMHCTUTYTaMHU B COOTBETCTBUM C HUX (QYHKUUSAMH U
Ha3HAYECHHUEM.
- c(OpMUPOBAHHOCTH POCCHUUCKOW TpakJAaHCKOM HJICHTHUYHOCTH,
B uactu YBaXEHUA K MPOLUUIOMY M HACTOALIEMY POCCHUMCKOM MAaTeMaTHKH,
NATPHOTHYECKOI0 | 11eHHOCTHOE OTHOIIIEHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  pPOCCUHCKMX  MAaTeMaTMKOB U POCCHUMICKOMN

MaTeMaTHYeCKOM IIKOJIBI, MCIIOJIb30BAHUEC 3THX )IOCTI/DKGHI/Iﬁ B IpPYyrux
HayKaX, TEXHOJOT'UIX, ccbepax OKOHOMUKH,

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  IIEHHOCTEH  POCCHHMCKOTO  Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS,

HPaBCTBEHHOTO CBA3aHHOIO C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUH HAayKu H
BOCITHTAHHSA JEATEIBHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJa B IIOCTPOCHHE

YCTOMYHUBOTO OYAYIIETO;

- ACTETUYECKOE OTHOIICHNE K MUPY, BKIIOYAs 3CTETHKY MaTeMaTHUECKUX
B uacrn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ady, pelIeHUuH, paccyXkJIeHuH,
ICTETHIECKOro BOCIIPUUMYHUBOCTD
BOCIIUTAHHA K MaTeMaTHYeCKUM aclleKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

- c(OPMHPOBAHHOCTh YMEHHs NMPUMEHSATh MaTeMaTHUYECKUE 3HAHUS B
B uacru WHTEpecax 30poBoro u 0Oe3omacHoro obpasza KU3HH, OTBETCTBEHHOE
¢usnueckoro OTHOLLIEHHE K CBOEMY 310POBBIO (3mopoBoe IIUTaHUE,
BOCIIUTAHHA cOaaHCUPOBAaHHBIN PEKUM 3aHATHI U OTAbIXa, PETYspHas (u3nueckas

aKTI/IBHOCTB), (I)I/I3I/I‘{6CKOC COBCPHICHCTBOBAHUC 3aHATUAX

CHOpTI/IBHO-O3}10p0BHTGJ’IBHOﬁ JACATCIBbHOCTBIO,

npu




B yactn
TPYA0BOI0
BOCIIMTAHUA

- TOTOBHOCTh K TPYAY, OCO3HaHHE LIEHHOCTH TPYyIOJIO0Ms, MHTEpeC K
pa3nu4HbIM cepaM MpodhecCHOHAIBHOW JEesTeIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOMN

U e€¢ MPUJIOKEHUSAMHU, YMEHHE COBEPILIATh OCO3HAHHBIA BHIOOp Oymymieit
npodeccud W Pealu30BbIBATH COOCTBEHHBIE JKU3HEHHbIC ILIaHBI,
TOTOBHOCTb u CIIOCOOHOCTh
K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MIPOTSHKEHUH
BCEH JKU3HM, TOTOBHOCTb K aKTUBHOMY YYacTHIO B pELICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKON HAIIPaBICHHOCTH;

B yactn
IKOJIOTHYECKOT0
BOCIIMTAHUA

- C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOH KYJIbTYPbI, IOHUMAaHUC BIIMAHHUA
CONNAJIBHO-3KOHOMHUYCCKUX HPOHCCCOB Ha COCTOAHUC HpHpOI[HOﬁ u
COIMANBLHOM Cp€abl, OCO3HAHUE r1100aJbHOTO XapaKkTepa 3KOJIOIrHYCCKHUX
HpO6JICM, OopucHTauusaA Ha MPUMCHCHHUC MATCMATUYCCKHUX 3HAHUM O
peuiCHuAg 3aJ1a4 B obnactu Oprmammeﬁ Cpcabl, IIAHUPOBAHUC
IMOCTYIIKOB W OLICHKHU HMX BO3MOKHBIX MMOCICACTBHI IS Oprmanmeﬁ
CpClbl,

- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
B uacTH IEHHOCTH | coppeMEHHOMY YPOBHIO Pa3BHTHA HAYKH M OOIIGCTBCHHOH NpPAKTHKH,
Hay4YHOT'0 ITIOHUMaHue MaTEeMaTH4eCKOn HayKH
IO3HAHHUA KaKk cQepbl 4YeIOBEUECKOW JACATEIBHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTU JJI  pa3BUTHS  LMBWIM3ALMM, OBJAJCHUE  SI3BIKOM
MaTEeMaTUKd U MaTeMaTUYECKOW KYNbTYpOH Kak CpPeICTBOM IO3HAHHS
MHUpPa, FOTOBHOCTb OCYIIECTBJIATH INPOEKTHYIO M MCCIIEI0BATENbCKYIO
JESITeIbHOCTh MHJIMBUYalIbHO U B TPYIIIIE.
Ilnanupyemble
pe3yJIbTaThl OcHoBHbIE NOKa3aTe/u OLleHKHU pe3yJbTara
OCBOCHHS

Memanpeomemnuwle pe3yibmamot, 6 MOM HUCIe:

1. YuuBepcaibHble yueOHbIe TO3HABATEJIbHbBIE /IeiiCTBUS

Ba3zoBble
JOrnYecKue
JNeHCTBUSA

- BBIABIATH U XapaKTepU30BaTh  CYLIECTBEHHbIE  IPHU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATUNA, OTHOLICHUN MEXIY MOHSTUSIMH,
(bopMynupoBaTh ornpezeneHus MIOHSITHH, yCTaHaBIUBaTh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUN, OCHOBAHUS Ul 0000LICHUS
U CpaBHEHHUS, KpUTEPUHU IIPOBOJAUMOI0O aHAIN3a;

- BOCHpPUHHUMATbH, (OPMYIMPOBATE U NPeoOPa30BHIBATH CYKICHUS:
YTBEPAUTENbHBIE U OTpHUIATENbHbIE, €IMHUYHbIC, YAaCTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBISIBJIATH MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTHBOpeuus: B (akTax, JaHHBIX, HAOMIOJACHUSAX M YTBEPXKICHMSX,
IpeJularath KpUTEpHUH
JUISl BBISIBJIEHUS 3AKOHOMEPHOCTEN M IPOTUBOPEUNIL;

- JIeN1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, TE€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

- TPOBOJAUTH CAMOCTOSITEILHO JIOKA3aTelIbCTBA MaTE€MaTHYECKHX
yTBEp)KICHUH  (mpsiMblE M OT  NPOTHBHOTO),  BBICTPAaUBATh
apryMeHTaluIo, PUBOJIUTH MIPUMEPBI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXIEHUS U BHIBOJIBL;

- BBIOMpATh crocob pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BApMAaHTOB pEUICHHUs, BHIOMpaTh HauOojee MOAXOJANMUA C Y4ETOM
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CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIeI0BaTeILCKHE
NeHCTBUA

- HCIONB30BaTh BOMPOCHI KakK HCCICIOBATEIBCKUI HHCTPYMEHT
MO3HaHUs, (POPMYJIMPOBATH BOIPOCH], (PUKCHPYIOIIUE MPOTHBOPEUUE,
po0yieMy, yCTaHABIMBATh HCKOMOE H JIaHHOE, OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHUE;

-  TPOBOJAHUTH CAMOCTOSITEIHHO  CIUIAHHUPOBAHHBIA  JKCIICPUMEHT,
WCCIIC/IOBAaHKE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro
00BEKTa, SIBJICHUS, TPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH,

- caMOCTOSITENbHO (OPMYyIUpOBaTh O0OOIMIEHUST ¥ BBIBOABI TIO
pe3yabTaTaM MPOBEIEHHOTO HAONIOJICHUS, WCCIICIOBAHMS, OIICHUBATH
JIOCTOBEPHOCTbH MOTYICHHBIX PE3YJIbTATOB, BRIBOJIOB U 000OIICHHIA,

- IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIJIBUTATh
MIPEIIIOJIOKECHUSI O €T0 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢
uHpopmanmen

- BBIBIATH JeUUUTH WH(GOPMALUU, IaHHBIX, HEOOXOIUMBIX s
OTBETA Ha BOMPOC U IS PEUICHUS 3a]1a4H;

- BbIOMpaTh HH(POpPMALMIO U3 HCTOYHUKOB PA3NTUYHBIX THIIOB,
aHAIM3UPOBATh, CHUCTEMAaTHU3UPOBATH u WHTEPIPETUPOBATH
MH(OPMALIHIO Pa3TUYHBIX BUOB U (hOpPM MpeacTaBIcHUS;

- CTPYKTypHpOBaTh HH(DOpPMAIHIO, IMPEACTABIATH €€ B Pa3IMYHBIX
(hopMax, UILTFOCTPUPOBATH TpaUUECKU;

- OIICHMBATh HAAEKHOCTH HWH(OpPMAIMK 1O  CaMOCTOSITEIIBHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.

2. YHUBepcaJIbHbIE K

OMMYHHKATUBHBIC JaelcTBHUA

Oomenne

- BOCHpPUHMMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUAMHU U LEJISAMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaKaTh
CBOIO TOUKY 3peHus B YCTHBIX
U NUCBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a/1adH,
KOMMEHTHUPOBATh NOJy4YEHHBIN PE3ysIbTaT;

- B X0Jle 00CYXKIEHHUs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXaaeMon
TEMBI, IPOOJIEMBI, pelIaeMoi 3a/1auM, BHICKAa3bIBATh UJEH, HAICJICHHbIE
Ha TIONCK pEIIEHHUs, COINOCTABIIATH CBOM CY)KIEHHUS C CYXICHUSMU
JIPYTUX YYacTHHUKOB JaMajora, oOHapyXUBaTh pa3M4yMe€ U CXOJICTBO
MO3ULMH, B KOppeKTHOW (opme (opMynHpoBaTh pa3HOIIACUS, CBOU
BO3pa)KECHHUS;

- TPEACTaBIATH pe3yNbTaTbl pELICHUS 3aJauyd, SKCIEPUMEHTA,
UCCIIEIOBAaHMsI,  IMPOEKTa, CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHMS C Y4€TOM 3aJad MPE3EHTAllUd U OCOOEHHOCTEH
ayJIUTOPHH.

CoBMecTHAR
NeATEJbHOCTH

- TIOHMMaTh H WHCIIOJNIb30BAaTh MPEUMYIIECTBA KOMAHAHOW U
WHIUBUIYAIBHONH paOOThl MPHU PEHICHUH y4eOHBIX 3ajad, MPUHUMATH
1[eTh  COBMECTHOW  JEeSATeNbHOCTH, IUIAHUPOBATh  OPraHU3aIUIO
COBMECTHON pabOThI, pacmpenemnsiTb BHABI PabOT, JOTOBAapUBATHCS,
oOCyKJaTh TpOIECC M pe3yibTaT paboThl, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0O0CyXkaeHus, oOMeH
MHEHUH, «MO3TOBBIC IITYPMBI» W WHBIC), BBITIOJHATH CBOI 4YacTh
paboTel W KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTHMH YJICHAMH
KOMaH/IbI, OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT TIO
KpuTepusiM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3. YHuBepcajbHbIE P

CryJIsiTUBHBIC }]CﬁCTBl/IH




Camoopranm3anusi | - COCTaBJIATH ILJIaH, aJITOPUTM PEIICHUS 3aa4H,

- BBIOMpaTh CMOCOO peUieHHs ¢ Y4ETOM HMMEIOUIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEHH,

- apryMEHTHpPOBaTh U KOPPEKTHUPOBATh BAapUAHThl PEIICHUN C YYETOM
HOBOM HH(OpMALINK.

CaMOKOHTPOJIb - BIJIAJICTh HABBIKAMH II03HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB,
BJIQJETh CIOCOOAMU CaMOIIPOBEPKM, CAMOKOHTpPOJSL Ipolecca u
pe3yiibTaTta petieHsl MaTeMaTH4ecKoi 3a/1auu;

- MPEIBUJIETh TPYAHOCTU, KOTOPHIE MOTYT BO3SHUKHYThH MPU PELICHUU
3a/layl, BHOCUTb KOPPEKTUBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX
OOCTOSITENILCTB,  JAHHBIX, HAWIEHHBIX  OIMHUOOK,  BBHISBICHHBIX
TPYAHOCTEM;

- OLIGHWBATh COOTBETCTBUE DPE3yJbTaTa IETU U YCIOBHSIM, OOBSICHSATH
MIPUYMHBI JOCTUKEHUS WIA HETOCTHXKEHUS Pe3yNIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

OcHoeHnble nokazamenu OUECHKU npedmemnblxpwyﬂbmamos:

1) cBOOOIHO OHEpPHPOBATH MOHATHAMH: PALHOHAIBHOE YHCIIO, OCCKOHEYHAs MEepHOANYCCKas
Ipo0Ob, MPOLEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOKECTBA PALMOHAJIBHBIX M JEHCTBUTEIBHBIX
qucel, MOAYJb JEHCTBUTENBHOTO YHCIA; MPUMEHATh JIpoOM M IMPOLEHTHl I peLIeHHs
NPUKIAIHBIX 3a4a4 W3 pa3IMYHbIX OTpaciel 3HAaHUU WM PEAIbHOW >KU3HU; IPUMEHATH
npuOIMKEHHBIE BBIYMCICHUSA, IpaBWJa OKPYIJIEHHS, IPHUKUAKY U OLEHKY pe3yJjbTara
BBIUMCJICHUM; CBOOOJHO ONEpUPOBATh IMOHSATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM,
UCMOJb30BATh MOIXOASLIYI0 (GOpMY 3amUCH JEHCTBUTENbHBIX YHCEN Ui peLeHHs
NPaKTUYECKUX 3aJad W MPEJCTAaBICHHUS JaHHBIX; CBOOOJHO OINEPHUPOBATH IOHATHEM:
apu(pMeTHYECKUIl KOpeHb HATYpalIbHON CTENEHH; CBOOOAHO ONEPUPOBATH MOHATUEM: CTEIIEHbD C
paloHaJIbHBIM IOKa3aTeleM; CBOOOJHO ONEpUpOBaTh MOHATUAMU: JIOrapupM UuCIia,
JeCATUYHbIE W HaTypalibHble JIorapu(dmbl; CBOOOJHO ONEPUPOBATh MOHATHAMM: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI'€HC YHCIOBOTO apryMEHTa; OIEpUpPOBATh IOHATHUSAMH: apKCUHYC,
ApPKKOCHHYC ¥ apKTaHI'€HC YUCIOBOI0 apryMeHTa.

2) cBOOOJIHO OTMEPHPOBATh MOHATUSIMHU: TOXKIECTBO, YPAaBHEHUE, HEPABCHCTBO, PABHOCHIIbHBIC
YpPaBHEHUS U YPaBHEHHUA-CIECACTBUS, PABHOCUJIBHBIC HEPABEHCTBA; IPUMEHATH pPa3IMYHBIC
METOJIbl PEIICHUs PallMOHANbHBIX U APOOHO-pAllMOHAIBHBIX YpaBHEHHH, MPUMEHSITb METO]
MHTEPBAJIOB I pEIIeHHs] HEpaBEHCTB; CBOOOJHO OMNEpPUPOBATh MOHATUSAMU: MHOTOUWIEH OT
OJIHOM NEepEMEHHOM, MHOTOWIEH € LIEJIBIMUA KO3 PHUIIEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSITh
JEJICHUE MHOIOYJIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y m teopemy Buera nus
pelieHns 3anad;  CBOOOJHO ONEpPUPOBATh TMOHATUSAMU: CUCTEMa JIMHEHHBIX YpaBHEHM,
MaTpULA, ONPENEINUTENb MaTpulpl 2 X2 M €ro IeOMETPUYECKHM CMBICH, HCIOJb30BATh
CBOMCTBA ONPEIETUTENS 2 X 2 U1 BBIYUCICHUS €T0 3HAYEHUs, IPUMEHATh ONPEICTUTENH IS
peLIeHUsI CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJCIMPOBATh pPEaIbHBbIE CUTYALUMH C IIOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHMM, MCCIENOBaTh NOCTPOEHHBIE MOJEIN C MOMOUIBI0 MATPULl U
ONpEIEIUTENIEH, HHTEPIPETUPOBATh IOJYYCHHBIM pE3ynbTaT, HCIOJIb30BaTh CBOMCTBA
NeUCTBUM C KOpHSIMHM JJisi NpeoOpa3oBaHMsI BBIPAKEHHM; BBIIOIHATh MPeoO0pa3oBaHUS
YHUCJIOBBIX BBIPAXKCHUH, COAEPKAIIMX CTEIIEHU C PAallMOHAIbHBIM IIOKA3aTelIeM; HUCIIOIb30BATh
cBOMcTBa JorapupmoB Ui MpeoOpa3oBaHUs JOrapuPMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEPUPOBATH MOHATUSMH: UPPALOHANIbHBIC, TOKa3aTeIbHbIE U JIOTapU(MUUECKUE YPAaBHEHHUS,
HaxOJIUTh UX DPELICHHs C MOMOIIBI0 PaBHOCWIIBHBIX NEPEXOJOB WA OCYIIECTBISAS MPOBEPKY
KOpHEH; MpPUMEHSATh OCHOBHbIE TPUTOHOMETpHUYEcKUue (OopMyabl JUid TNpeoOpa3oBaHU
TPUTOHOMETPUUYECKUX BBIPAKEHUN; CBOOOTHO ONEPHUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE
ypaBHEHHE, TMPUMEHATh HeoOXonuMble (GOpMyNbl Ui PEIIEHUS OCHOBHBIX  THIIOB
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TPUTOHOMETPUUECKUX YpPaBHEHMH; MOJEIMPOBATh pPEalbHbIE CUTYallUM Ha SA3bIKE anreOpsl,
COCTABIISITh BBIPAKCHUSA, YPaBHEHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJlaud, HCCIEI0BaTh
IIOCTPOEHHbIE MOJIENH € MCII0JIb30BAaHUEM alrapara ajireOpsl.

3) cBOOOAHO ONEpHUpOBaTh MOHATHAMHU: (PYHKIHMS, CHOCOOBI 3aiaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKIIUHM, KOMMO3UIUs (PyHKIUH, TpaduK (YHKIHUH, BBITOIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpadukoB (QYHKIMIA; CBOOOJHO ONEpUPOBATH TMOHSATHAMH: OO0JIACTb
ONpeNeJICHUs] W  MHOXKECTBO  3HAueHUM  (QyHKUMH, HyId (QYHKIOUM, [POMEXYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEPUPOBATH MOHATHUSAMH: YETHBIE W HEYETHBIE (DYHKIUH,
nepuoandeckue (QyHKIHUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKI[MM, MAaKCUMYMbl U MUHUMYMBbI
GyHKIIMM, HauOOJbIICE W HAWMMCHbBINEE 3HAYCHHE (YHKIMU HA MPOMEXKYTKE, CBOOOIHO
OIIEpPUPOBAThH NOHATHAMM: CTEIIEHHAs (YHKLUS C HATYPAJIBHBIM U LI€JIbIM [T0Ka3aTeseM, rpapuk
CTeNeHHON (DYHKIIMM C HaTypaJbHBIM U LIEJIBIM MOKa3aresaeM, rpaduk KOPHs N-0il CTENeHH Kak
¢GbyHKIMH OOpaTHOM CTENeHM C HaTypalbHbBIM II0Ka3aTeleM; OIEPUPOBATH MOHATHIMMU:
TUHEWHas, KBaJpaTHYHas M JApPOOHO-IMHEHHAas (YHKUWH, BBIIOIHATH DJIEMEHTapHOE
UCCIIEIOBAaHHE M  IOCTPOEHUE UX TIpaduKOB; CBOOOJHO ONEPUPOBATH HOHATHUSIMHU:
noKaszaTenbHass U Jorapupmuueckas (QpyHKIUH, MX CBOHCTBa M TrpadUKd, HCIOIB30BaTh MX
rpaduKu Ui pellieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBAThH MOHITUAMU: TPUTOHOMETpUYECKast
OKPY)KHOCTb,  ONPEACICHUE TPUTOHOMETPHUYECKUMX (YHKIMA  YHCIOBOTO  apryMEHTa;
UCNOJb30BaTh TIpaduku GYHKUMHA JUIS HCCIIEAOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH HpU
peleHn: 33134 U3 JAPYruX Y4eOHBIX NMPEAMETOB M peabHOW JKU3HU, BRIpaKaTh (HopMylIamu
3aBHCUMOCTH MEX/y BEJIMUNHAMM;

4) cBOOOTHO OIEPUPOBATH MOHATHAMHU: apudMeETHYecKas M TeOMETpHUECKas Iporpeccus,
0eCcKOHEeUHO yObIBaoIasi TeOMETpUYecKast IPOrpeccHs, TMHEHHBINH 1 SKCIIOHEHIIMAIBHBINA POCT,
(bopMya CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; MCIIOIB30BATh MPOTPECCHH
Il peLIeHUs peajbHbIX 3a]ad MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEpPUPOBATH HMOHATHIMMU:
MOCJIeIOBATEIBHOCTb, CIOCOOBI 3aJaHHsI ITOCIIE0BATEILHOCTEH, MOHOTOHHBIE i OTPAaHUYCHHBIC
[10CJIe/10BAaTEIbHOCTH, IOHUMATh OCHOBBI 3apO’KICHUS MaTEMAaTHYECKOI0 aHAJIM3a KaK aHaJIn3a
0ECKOHEYHO MaJIbIX; CBOOOJHO ONEPHPOBATH TOHSATHIMH: HENPEpPBIBHbIE (YHKIIMH, TOYKH
paspbiBa rpaduka (QYHKLIMH, acUMNTOTHI rpaduka (YHKUUH; CBOOOJHO OIEPUPOBATH
MOHATHEM: (YHKIIWS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHSATh CBOMCTBA HEMPEPHIBHBIX (HYHKIIMIA
JUI pelleHus 3ajiady; CBOOOJHO ONEpPHpOBATh MOHATHSAMM: IEpBas W BTOpas MPOU3BOIHBIE
GbyHKINHU, KacaTenbHas K TpaguKy (YHKIIMH; BEIYUCIATH IPOU3BOTHBIE CYMMBI, IPONU3BEICHHS,
YaCTHOTO W KOMIIO3UIMM JBYX (YHKLUUH, 3HATh MPOM3BOJHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
HCII0JIb30BaTh T€OMETPUUYECKUN U PU3NUYECKUI CMBICI TPOU3BOIHOM [Tl peIIeHUs 3a/1a4.

5) cBOOOAHO OmEpPHPOBATh MOHATHUSMH: MHOXECTBO, OMNEPALMH HaJ MHOXKECCTBAMH;
WCITIOJIh30BAaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaTr JUisl ONMHMCAaHUS pEeabHBIX MPOIECCOB U
SBJICHUM, TpU PpEIIeHUH 3a1ad U3 JPYruxX Yy4yeOHBIX MpPEAMETOB; CBOOOJHO OIEPHUPOBATH
MOHATUSIMHU: ONpEZICTICHHe, TeOopeMa, YpaBHEHHE-CIIEJCTBHE, CBOWCTBO MAaTEMAaTHYECKOTO
00BEKTAa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPAaBHEHHS U HEPABEHCTBA.

6) cBOOOJIHO OTIEpPUPOBATh MOHITUAME: HATYPAILHOE  LIEJIOC YHCII0, MHOXKECTBA HATYPAITbHBIX
U 1IeTIBIX YMCell, UCIIONIBb30BaTh MpU3HaKH AenumocTH nenbix uncen, HO u HOK natypanbHbIX
qHCeN IS PEeUIeHUs 3a/1a4, IPUMEHATh alropuT™ EBKima; cBOOOIHO ONEpUpOBATh MOHATHEM
ocTaTKa 10 MOJYJIO, 3allUChIBATh HATypalbHbIE YUCIA B PA3IUYHBIX MO3UIMOHHBIX CHCTEMax
CUMCIIEHUS; CBOOOJIHO ONEPUPOBATh TOHATHAMH: KOMIUIEKCHOEC YHCIO W MHOMECTBO
KOMIUIEKCHBIX ~ YHCEJN, TPEACTaBIsATh KOMIUIEKCHBbIE 4YHclIa B  aireOpandeckod H
TPUTOHOMETPHUECKOW (hopMe, BBHIIOTHITH apr(METHIECKHE ONEepaluy ¢ HUMHA U U300pakaTh
Ha KOOPJMHATHON TIOCKOCTH.

7) CBOOOTHO OTIEPUPOBATH TOHSATHUSIMH: UpparroHaIbHbIE, MOKa3aTesbHbIC
U JorapuMuyeckue HEpaBEHCTBA, HAXOAUTh MX PEIIEHUS C MOMOIIBI0 PABHOCHIIBHBIX
MEPEeX00B; OCYIIECTBIATH OTOOp KOpHEH MpH PEIICHWH TPUTOHOMETPUYECKOTO ypPaBHEHUS,
CBOOOJHO  ONEpPHPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHATh
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HeoO0XxoauMble (OpMyYJbl AJI PELICHHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOZHO  ONEpUpPOBaTh  IOHATUSAMHU:  CHUCTEMAa U COBOKYIHOCTb  ypaBHEHUI
Y HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBHS, HAXOUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH palMOHAJIbHBIX, HPPALUOHAIBHBIX, MOKAa3aTEeIbHBIX M JIOTapH(PMHUUECKHX
YpaBHEHUM M HEpPaBEHCTB; pelaTh palUOHAIbHbIE, HPpPALUOHAIbHBIE, I1OKa3aTelbHbIE,
norapupMUUECKUEe U TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOTYIH U
napaMeTpbl; NPUMEHATh rpaduyeckue MEeTOIbl Ul PELIeHHs YpaBHEHUH M HEpaBEHCTB,
a TaKkKe 3aJjad C IapaMeTpaMH; MOJEIMPOBaTh peajbHbIE CUTYaIlMH Ha SI3BIKE aireOphl,
COCTABJISATh BBIPAXKEHUS, YPAaBHEHMs, HEPAaBEHCTBA M MX CHUCTEMbl IO YCIOBUIO 3a/layH,
HCCIIEI0OBATh TIOCTPOCHHBIE MOJIEIIH C UCIIOIb30BaHUEM armapara airedpbl, HHTEPIPETHPOBATh
IIOJTyYEHHBIH pe3ynbTar.

8) crpouth rpadukd KOMITO3UIMKA (YHKIHUNA C MOMOIIBIO DJIEMECHTAPHOTO HCCIICAOBAHUS U
CBOMCTB KOMIIO3ULMM JBYX (YHKIMI; CTPOUTh TI€OMETpUYECKHEe 00pa3bl YypaBHEHHH H
HEpaBEHCTB Ha KOOPJAWHATHOH IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUUECKUX (YHKUUH; NPUMEHATh (PYHKUUHU U1 MOAEIUPOBAHUSA M UCCIIEIOBAHUS
peaJIbHBIX MTPOLIECCOB.

9) wucmonmb30BaTh MPOM3BOAHYIO JJIsi  HCCIIeNOBaHHMs (DYHKIMM HAa MOHOTOHHOCTB
U OKCTPEMYMBI; HAXOIUTh HaWOOJbIIee M HAMMEHBIIeE 3HaYCHUsT (DYHKIIMH HETPEepHIBHON Ha
OTpEe3Ke; UCMOJIb30BaTh POU3BOIHYIO JUI HAX0XK/IEHUS HAUIYYIIEro pelleHus B IPUKIIaIHbIX,
B TOM 4YMCJIE€ COLMAIbHO-3KOHOMHUYECKUX, 3aJauyax, JJIs ONpPEENICHNUs CKOPOCTU U YCKOpPEHUs
mporecca, 3ajaHHoro ¢Gopmyinod uiaum rpadukoM; CBOOOJHO ONEPUPOBATH IOHATHIMM:
nepBooOpasHasi, ONpeeIEHHBIA HHTETPall, HAXOAUTh TEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITHIA
U BBIYMCIATH UHTETpal 1o ¢popmysie Herorona—JleliOHMIIA; HAXOIUTD IUIOIIAAM MJIOCKUX (Uryp
n OoOBEMBI TEN € MOMOULIbIO HHTErpaja; HMETh HPEACTaBICHHE O MaTeMaTH4YeCKOM
MOJICJIMPOBAaHUM HA TMpUMeEpe cocTaBieHus au¢pdepeHIuanbHbIX YpaBHEHMH; pelaThb
MPUKIIAJHBIE 33/1a4M, B TOM YHCIIE COLMATBHO-3KOHOMUYECKOTO M (DM3UYECKOTO XapakTepa,
CpeACTBaMHU MaTeMaTUYECKOI0 aHaJIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU MOHSATHSIMH CTEPCOMETPUHU TPU PEUICHUH 3a/1a4 U
MIPOBEICHUU MaTeMaTHYECKUX PACCYXKACHUHN; TPUMEHATh AaKCHOMBI CTEPEOMETPUH U CIEICTBHS
U3 HUX IPU PEIIEHUH Te€OMETPUYECKUX 3a/ay; Kiaccu(UIMpoBaTh B3aMMHOE PACIOJIOKEHHE
OpsMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAaHCTBE, MPSIMbIX U IJIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C YIJIaMHU B IPOCTPAHCTBE:
MEXJy NPSMBIMH B NPOCTPAHCTBE, MEXIY MPSAMOM M IIOCKOCTBhIO; CBOOOJHO ONEPUPOBATH
MOHATHUSIMH, CBS3aHHBIMH C MHOTOTPaHHHKaMH;, CBOOOJHO paclo3HaBaThb OCHOBHBIE BHIBI
MHOTOIpaHHUKOB  (TpU3Ma, NHUpamMHuaa, NpsIMOYrojibHBIM  mapamienenunen,  Kyo);
KJIacCU(UIMPOBAaTh MHOTOIPAaHHUKH, BBIOMpasi OCHOBaHHUS MJs Kiaccuukanuu; cBOOOJHO
OIIEpPUPOBATH MOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOT'OI'PAaHHHMKOB IIJIOCKOCTBIO; BBIITOIHSATD
napajulefibHOe, IEHTPaJbHOE M OPTOTOHAJIBHOE MPOEKTHUpPOBaHHE (UTYp HaA IUIOCKOCTb,
BBINMOJIHATE M300pakeHHsT (UIryp Ha IUIOCKOCTH; CTPOMTh CEUYEHUS MHOTOTPAaHHHKOB
Pa3IMYHBIMH METOJAMH, BBHIONHATH (BBIHOCHBIE) IJIOCKAE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BbEMHBIX (UTYyp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHMCIATH IUJIOMIATU TTOBEPXHOCTEH
MHOTOTPaHHUKOB (IpHU3Ma, NHpaMuia), T€OMETPUYECKHX Tel C MpUMEHEHHEeM (QopMyl;
CBOOOJHO  ONEepUpOBaTh TMOHATHSAMM: CHMMETpUss B  TPOCTPAHCTBE, LEHTP, OCh
U IUJIOCKOCTh CHMMETPUHM, LEHTP, OCh U IUIOCKOCTh CHMMETPUH (UTYpBI; CBOOOIHO
OINEpPUPOBATH MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B IPOCTPAHCTBE;
BBITIOJIHATH JACMCTBHS HaJl BEKTOpaMH; pelllaTh 3aJayd Ha JI0Ka3aTeIbCTBO MaTeMaTHYECKHX
OTHOLICHUHA M HAXOXJIEHHUE T'€OMETPUYECKUX BEJIHYUH, MPUMEHSS H3BECTHBIE METOABI MpHU
pelIeHNH MaTeMaTHYEeCKHX 3a/1a4 MOBBIIIEHHOTO W BBICOKOTO YPOBHS CIIOKHOCTH; TPHUMEHSTh
NPOCTEUIINE MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IPH
pElIeHNH CTEepEeOMETPUUECKUX 3aJay; H3BJIEKaTh, MPeoO0pa3oBbIBAaTH M HHTEPIPETUPOBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax
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U PUCYHKaX; IPHUMEHSTh IOJY4YEHHbIE 3HAHMs Ha IPAKTHKE: CPaBHUBAThb U aHAIM3MPOBATH
peaJibHbIE CHUTyallud, IPUMEHSATh W3Y4YEHHBIE IIOHATUS B IIPOLIECCE IIOMCKA pEIICHUs
MaTeMaTH4eCKl CQOPMYJIMPOBAHHOW NpPOOJIEMbI, MOJECIUPOBAaTh peallbHble CHUTYyalluu
Ha A3bIKE T€OMETPUH, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATUI W TeopeM, ammapara aiareOphl, pelaTh MPaKTHUYECKHE 3a7ayd, CBSI3aHHBIE C
HaXOXXJICHUEM TI'EOMETPUYECKUX BEIMYMH, HMETh NpPEJCTAaBICHUA OO0 OCHOBHBIX JTarax
pa3BUTHs FTEOMETPUH KaK COCTaBHOM yacTu ()yHIaMEHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOOJHO ONEPUPOBATH MOHSATHSIMHU, CBA3AHHBIMH C HUJIMHIAPUYECKOH, KOHUYECKOH U
cepruueckoil MOBEPXHOCTSIMH, OOBACHATH CHOCOOBI IOJIYYEHMs; ONEPUPOBATH IOHATUSAMM,
CBSI3aHHBIMHU C TEJlaMH BPALICHUSA: LUIMHIPOM, KOHYCOM, cpepoil M IIapoM; pacro3HaBaTh
Tena BpamieHus (MWIMHIP, KOHYC, chepa M IIap) U OOBSACHATH CHOCOOBI TMOJYYCHHUS Tl
BpAILICHHS; KJIACCH(PHUIMPOBATh B3aUMHOE PACIOJNIOKEHHUE CPepbl U IUIOCKOCTH; BBIYHCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpallleHHs, 00BEMBI U IIJIOMIAN TOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJI BPALLICHHsI, TEOMETPUUECKUX TeJ C MpUMEHEHHEeM (HopMyi; CcBOOOIHO
OIIEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C KOMOMHALMSAMH TeJl BPAILlEHUS U MHOI'OI'DAaHHHUKOB:
MHOTOTPaHHHK, BIMCAaHHBI B cdepy W OmHMCaHHBIA OKoio cdepsl, chepa, BIUcaHHAs B
MHOTOIPaHHUK MJIM TEJIO BpallleHWs; BBIYUCIATH COOTHOIIEHUS MEXIy IUIOMIASIMU
MOBEPXHOCTEH M 00BEMaMU TOJOOHBIX TN, M300pa)kaTb HM3y4aeMble (PUTYPBHI, BBITOIHSTH
(BBIHOCHBIE) IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BHJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHHS TeJ BpAIlEHUs; M3BJICKATh, HHTEPIPETUPOBATh U MPe0oOPa30BHIBATH
MH(OPMALIHIO O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTeKax
U PUCYHKAaX; CBOOOJHO ONEpUPOBATh NOHATUEM BEKTOP B IIPOCTPAHCTBE; BBIMOIHITH Ollepalvu
Ha/l BEKTOpaMH; 3aJ1aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHCTEME KOOPJMHAT; pelaTh
reOMETPUYECKUE 3a/1a4M HAa BHIYMCIECHUE YIJIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
paccTOSIHUH OT TOYKM /0 IJIOCKOCTH, B LIE€JIOM, Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOJla MpU PEUIeHUH; CBOOOJHO ONEpPUPOBATH IMOHATUSIMH, CBSI3aHHBIMU C JIBUKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUI; BBINOJHATh U300paKeHUsT MHOIOI'PAaHHUKOM M TeJ
BpallleHUs NPU NapajuleIbHOM MEepeHOCe, HEHTPAIbHON CUMMETpPUH, 3€pKaIbHOW CUMMETPUH,
IIPU TIOBOPOTE BOKPYT MPsIMOi, peoOpa3oBaHus 1M0100US; CTPOUTH CEUEHUS] MHOTOTPaHHUKOB
1 TEJI BpAIlleHUs: CEYEHUs IIMINHApa (TapauieIbHO U MEPIEHIUKYISIPHO OCH), CEYEHHs KOHYCa
(mapayuieIbHOE OCHOBAHMIO M IPOXOJAIIEE uepe3 BEpUIMHY), CEYSHMs Iapa; HMCIOJIb30BaTh
METOJIbl MOCTPOEHHUSI CEUYEHUMN: METOJl CJIEI0B, METOJ BHYTPEHHErO0 MPOEKTUPOBAHUS, METO]
IIEpeHOCa CEeKYIIEeW IUIOCKOCTH; JOKa3blBaTb TI€OMETPUYECKUE YTBEPKACHMS, NPUMEHSITH
reoMeTpuyeckue (akTbl Uil PEIICHHUs CTEPEOMETPUUYECKHX 3a/ad, MperoJiararoinx
HECKOJIbKO IIIaroB PELIeHMs, €CJIM YCIOBMs NMPUMEHEHUS 3aJjaHbl B SBHOW M HEABHOU (opme;
pemiath 3aJayd  Ha JI0Ka3aTeIbCTBO MAaTEeMaTHMUECKUX OTHOLIEHHWM W HaxOXKIEHHE
FEOMETPUUYECKNX  BEJIMYMH; [PUMEHATh NPOTpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAI[MOHHbIE CHUCTEMbl NPHU PEIIEHWH CTEPEOMETPUYECKHX 3ajad; MPUMEHSThH
IIOJIyYEHHBbIE 3HAHUS Ha IPaKTUKE: CPaBHMUBATh, AHAJIU3UPOBATH M OLIEHUBATH pEaJIbHbIE
CUTYalluH, IPUMEHATh U3yUEHHbIE MOHATHUS, TEOPEMBI, CBOICTBA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMYIHMPOBAHHOM MPOOIEMBI, MOJIEIMPOBATh pPeabHbIE CUTYallU Ha SI3bIKE
re€OMEeTPUH, UCCIIEA0BATh TOCTPOECHHbBIE MOJIETH C UCTIOJIb30BaHUEM I€OMETPUUYECKUX MOHATUN
U TeopeM, ammapara ajareOphl, pemiath NPakTUYeCKHUe 3a7ayH, CBA3aHHBIE C HAaXOXJIECHUEM
reOMETPUUYECKUX BEIMYMH; UMETh MpEeACTaBIeHUsI 00 OCHOBHBIX 3Tanax Pa3BUTHUS F€OMETPHUH
KaK COCTaBHOW 4acTH GpyHAaMeHTa Pa3BUTHSI TEXHOJOTHIA.

12) cBOOOAHO oOmEpUpOBaTh MOHATUSAMH: Tpad, TMIOCKUE Tpad, CBsI3HBIA Tpad, MyTh
B Tpade, Ienb, IUKI, JAEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYYaWHOTO SKCIEPUMEHTA;
CcBOOOJHO OINEPUPOBATH MOHATUSAMU: CIYYalHBIA SKCIEPUMEHT (OMBIT), ciay4yaiiHoe coObITHE,
JJIEMEHTapHOE CcllyyailHoe CcOOBITHE (3JIEMEHTApHBIA HCXOJ) CIy4alHOTO OIBITA, HAXOIUTh
BEPOSATHOCTH COOBITMM B ONBITAX C PaBHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSMU;
HaxXoJuTh M (OPMYIHPOBATH COOBITHS: NepeceueHre, OObEIMHEHUE TaHHBIX COOBITH,
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COOBITHE, IPOTUBOIOJIOKHOE JAHHOMY, MCIIOJIB30BaTh JUarpaMMbl Oiiepa, KOOPAMHATHYIO
OpSMYyIO JUIS pPELICHHs 331ad, IOJb30BAThCA (POPMYNIOH CIOKEHUS BEPOATHOCTEH I
BEPOSATHOCTEH [BYX M TpeX CIydalHbIX COOBITUH; ONEpUpPOBAaTh IOHATUSAMH: YCIOBHAs
BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEW, HE3aBUCUMBIE COOBITHS, JEPEBO CIIy4aifHOTO
HKCIEPUMEHTA, HaXOIUTh BEPOSTHOCTU COOBITHI C MOMOUIbIO MpPaBUIIa YMHOXKEHUS, JE€peBa
CIIy4aifHOTO OIBITA, WCHOJB30BaTh (HOpMyNy IOIHOW BeposTHOCTH, (Gopmyrny baiieca mpu
pelIeHNH 3a/a4, ONpeAEsTh HE3aBUCUMOCTh COOBITMH 1O (opMmynae M MO OpraHu3alUH
CIly4allHOTO OSKCIIEPUMEHTA; NPUMEHITh M3yYCHHbIE KOMOMHATOpHBIE (QOPMYINIBI IS
NEPEUYUCIICHUS 3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4alHOrO OIBITA, PELICHUs
3aja4d 1Mo TEOPUU BEPOATHOCTEH; CBOOOTHO ONEpUPOBATh MOHATHIMU: OMHAPHBIA CITydaiiHbIH
OIBIT (MCHBITAHKE), YCIIEX U HEeyJaya, He3aBUCHMBbIC UCIIBITAHUS, CEPUsl UCIIBITAHUN, HAXOAUTh
BEPOSITHOCTH COOBITHI: B CEpUM HCHBITAHMKA [0 TEPBOTO YCIexXa, B CEPUU HCHBITAHUNA
bepHynnu, B omeiTe, CBSI3aHHOM CO CIY4alHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CBOOOZIHO OIIEpUpPOBaTh IMOHATHAMM: CilydailHas BEJIWYMHA, PACHpPElEICHHE BEPOSTHOCTEH,
JMarpamma pacnpeseneHus, OnHapHas ciiydaifHasi BeIMYMHA, FeOMETpHUUecKoe, OMHOMUAIBHOE
pacnpezeIeHue.

13) omepupoBaTh MOHSATHUSMH: COBMECTHOE pPACIpEICICHUE [BYX CIIydallHbIX BEJIMYHH,
WCIOJB30BaTh TAOJMIy COBMECTHOTO paCHpeieieHus JABYX CIIyYalHBIX BEJIHYMH JUIS
BBIICJICHUS PACHpPElEICHUs] KaKOM BEJIWYMHBI, ONPEIECICHUS HE3aBHCHUMOCTH CIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh IOHATHUEM MAaTEMaTUYECKOTO0 OXHUAAaHUA ClydalHON
BEJIMYMHBI (pacrnpeiesieHns), IPUMEHITh CBOMCTBA MaTEMAaTUYECKOIO OKUAAHUS MIPU PEIICHUH
3a/la4, BBIYUCIATH MATEMaTUYECKOE OKHUJAaHUE OMHOMUAJIBHOIO M T'€OMETPUYECKOTO
pacripeniesnieHuil; cBOOOHO ONEpUpPOBaTh MOHATHSAMM: JUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4alHOM  BEJIIMYMHBI, [PUMEHATH CBOWCTBA  JUCHEPCUM  CIyYalHOM  BEJIMYMHBI
(pacnpenienieHus1) OpU pelICHUM 3a/ad, BBIYUCIIATH JAUCHEPCUI0 M CTaHJApTHOE OTKJIOHEHHE
F€OMETPUYECKOTO0 U OMHOMHMAIBHOTO  paclpeieiieHUil;  BBIYMCIATH  BBIOOPOUHBIE
XapaKTepUCTUKK IO JaHHOM BBIOOPKE W OLIGHUBAaTh XapaKTEPUCTUKU TIeHepaibHOU
COBOKYITHOCTHU JIAHHBIX IO BBIOOPOUHBIM XapakTepucTukaMm. OLleHUBaTh BEPOSITHOCTH COOBITUM
U TPOBEPATH  MPOCTEUININE  CTATUCTUYECKHUE  TUIOTE3bl, IIOJB3YACh  HM3y4YECHHBIMU
pacnpeeIIeHUsIMU.

1.4. Kotn4uecTBO YacoB HA OCBOEHHE MPOTrPaMMbl TUCIIUIIJIHHBI:

yueOHOW Harpy3ku oOyuaromerocs 456/458 waca (2023/2024 r.H.), B TOM
qucIe:

JJIS OYHOM (POPMBI 00yYeHUS:

ayIUTOpHOM yueOHoM Harpy3ku ody4aromerocs 318/300 gaca;

CaMOCTOSITENIbHOM paboThl oOy4arorerocs 138/158 vacos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bux yueOHoi1 padoThl

Oovem uacoe

(2023/2024
2.H.)

y4yeOHasi Harpy3Ka (Bcero) 456/458
ayIuTOpHasi y4yeOHasi Harpy3ska oOydamierocsi (Bcero) B 318/300
TOM YHCJIC:
OCHOBHOE COIep KaHMe

TEOPETHIECKOE 00yUCHUE 220/202

NPAKTUYECKUE 3aHATHS 98/98
ITpodeccrnoraTbHO-OpHEHTUPOBAHHOE COICPKAHME:

TEOPETUUYCCKOE 00yUeHUE 20/12

NPAKTHYCCKHUE 3aHSATHUS 10/10
CamocTosiTesibHasi pa60Ta 00y4aromerocst 138/158

IIpome:kyTounas arrectaums B Gopme sx3amena

Bcepoccuiickast mpoBepouHas padota (IIpu HATMYUH M0 JaHHOMY Yy4eOHOMY
MPEMETY), OpraHu3yemMasi B paMKax MEPOIPHUATUIN MO OIIEHKE KayeCcTBa

oOpa3zoBaHus, MPOBOJUTCSA 3a CUET 00BEMA BpEMEHHU, OTBEICHHOTO
MIPEIMET, COTJIACHO HOPMATHUBHO-TIPABOBBIM aKTaM

Ha y4eOHBIM
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2.2 TemaTu4ecKuil IJIaH U coep:KkaHue ydyeOHOro npeaMmera «MaremMaTuka»

JU1st ouHOM hopmbl 00ydyeHust 2023 r.H.

HaumeHnoBanue Copaep:xanue yueOHOI0 MaTepHaJia NPaKTHYeCKHe 3aHATHS, O0bem
pa3esoB U TeM caMoCTOosITeJIbHAsI padoTa o0yuyalouuxcs 4acoB
1 2 3
1 cemecTp 94/42/6
2
Paznen 1. Uncia u BeIYucjaenns. MHo:KecTBA.
Tema 1 Conep:xanue y4eOHOro MaTepuaJia 8/2/8
Pa3Burue 1 | 1.Lenbie u paunonanbHbie uncna. JeiicrButensublie yncna. [Ipubiamkennsie Beraucienus. [IpubnmkenHoe 3HaueHne
MOHATHUA 0 YUCJIe BEJIMYHMHBI U TOTPELIHOCTH NPUOIKCHUH. 2
2 | 2.KomrutekcHble yncia. ApudMeTHUSCKUE ASUCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH., 2
3 | 3.KommuekcHsle uncna. Tpuronomerpuueckas ¢popma 3alicy 4ncia 2
4 | 4.TIpakTuueckasi padora Ne 1 «[loHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
CamocrosiTesibHast padoTa 00y4aroIIuXcst 8
Camocmosmenvras paboma « Komnnexcuvie uucna. Pewenue 3a0au no obpasyy» 4
Camocmosmenvrasn paboma «Pewenue cucmem aunelnsvix ypasenui. Mampuya cucmembvi 1UHEHbIX YPAGHEHU. 4
Onpeoenumens mampuysvl 2 X2, npumeHenue onpeoeiumens OJisi peulenuss CUcmembvl TUHEUHbIX YPAGHEHULL.
Pewenue npuknaounvix 3a0a4 ¢ NOMOWbIO cucmemsl TUHENHbIX YPAGHEHULLY
Paznen 2. ®yHKIUM ¥ rpadguku
Tema 2 Coaep:xanue yueOHOro MaTepuaJa 8/4/6
DYyHKIUH, UX 6 | 1.®ynkuuu. CriocoOsl 3aganust GyHKimy. I'paduku ¢ynkimu. CoiicTBa QyHKIMU. 2
CBOMCTBA U 7 | 2.06patnble pynkuuu. O6aacTp onpeneneHus 1 00aacTh 3HaYeHUH oopatHoil pyHkuuu. I'paduk oOpaTtHON QyHKIHMH. 2
rpadukmu. CnoxxHast yHKIHs (KOMITO3UIHS)
8 | 3.IlpakTuueckasi padora Ne 2 «Dyukiuu. CBOHCTBA QYHKIIHI) 2
9 | 4.IlpeoOpasoBanue rpadukoB GyHKIMA. Bupl npeoOpa3oBaHuil. 2
10 | 5.l1pakTnyeckas padora Ne 3 «IIpeoOpazoBanus rpaguKoB QYHKIMI» 2
11 | IpodeccnoHaTHHO-OPHEHTHPOBAHHOE CO/leP:KaHNe 2
6. Onrcanue MPOU3BOJICTBEHHBIX MPOIECCOB C TOMOIIBIO TPaQUKOB (PYHKITUI
CamocrosiTe1bHast padoTa 00y4alonuxcs 6
Pewenue 3a0au « Obnacmo onpedenerus yHKyuuy. 2
Pewenue 3a0au « Ceoticmea ¢hynxyuil 2
2

Ilocmpoenue epaguxos hynxyuii
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Pa3znen 3. OcHOBBI TPUTOHOMETPHH

Tema 3 Conep:xanue y4eOHOro MaTepuaJia 10/6/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe asrwkenne. TpUroHOMETpUYECKast OKPYKHOCTh 2
ckue BoIpaxeHnus | 13 | 2.CuHyc, KOCHHYC, TAHI'€HC M KOTaHI'€HC yncyia. OCHOBHbIC TPUTOHOMETPHUUECKUE TOXKAECTBA, 2

14 | 3.MIpakTnyeckas pagora Ne 4 «TpuroHoMeTprueckie (HYHKIIMU YUCIOBOTO apTyMEHTa) 2

15 | 4.®opmynsl npuBeaeHnua. CHHyC, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTH JBYX yIJI0B. CHHYC U KOCHHYC JIBOMHOIO yTJa. 2
@opMyIsl HOJOBUHHOIO yTia.

16 | 5.1Ipeobpa3oBanus CyMMBI TPUTOHOMETPHUYECKUX (DYHKITHH B MTPOM3BE/IEHNE U IPOU3BEICHNS B CyMMy. BripaskeHune 2
TPUTOHOMETPUYECKUX (DYHKLMII Yepe3 TAHI'€HC MOJIOBUHHOTO apryMEHTa.

17 | 6.l1pakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUNY 2

18 | 7.IlpeoOpazoBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPKEHHH. 2

19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpa3oBaHus NPOCTESHITNX TPUTOHOMETPUYECKHUX BBIPXKEHHI 2

CamocrosiTesibHAasi padoTa 00y4aouuxcs 6

Camocmosmenvrasn paboma« OCHOBHbIE MPULOHOMEMPULECKUE MOHNCOECMBA» 2

Camocmosmenvrasn paboma «Ilpeobpazoeanus mpuecoHOMempuiecKux blpajiceHuil» 4

Tema 4 Coaep:xanue y4eOHOro MaTepuajia 6/2/5

Tpuronomerpuye | 20 | 9. TpuroHomeTpuueckue GpyHKIMHU, HX CBOWCTBA U rpaduKu 2

ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.006patHble TpUrOHOMETpUIecKHe PYHKIMU. APKCHUHYC, apKKOCHHYC, apKTaHTC€HC YHCIIA. 2
23 | IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2

12.Mcnonp30BaHue CBOWCTB TPUTOHOMETPUUECKUX (YHKIMI B NpOecCHOHABHBIX 3aa4ax.
CamocrosiTejibHAsi padoTa 00y4alOUIUXCH 5
Camocmosmenvras paboma «I paghuku mpueconomempuueckux QyHKyuLy 2
Camocmosmenvrasn paboma«¥cciedosanue mpuesoHOMempuieckux QyHKyui» 3

Tema 5 Copep:xanue yueGHOro MaTepuaJia 10/6/9

Tpuronomerpuye | 24 | 13.Ilpocreiiliine TPUrOHOMETPUYECKUE YPABHEHHUS. 2

cKue ypaBHeHMsl | 25 | 14.Meto/ibl pelIeHus] TPUTOHOMETPUUECKUX YPABHEHHI. 2
U HepaBeHcTBa. | 26 | 15.PemeHne TPUrOHOMETPUYECKUX YPABHEHUM. 2
27 | 16.J1pakTuyeckas padora Ne§ «lIpocreiinne TpUroHOMETPHUUECKUE YPABHEHUSI» 2

28 | 17.1lpocreiiniyie TPHrOHOMETPUUECKHE HEPABEHCTBA. 2

29 | 18.I1pakTuyeckas padora Ne9 «lIpocreiinine TpUroHOMETPHUUECKUE HEPABEHCTBAY 2

30 | 19.lpakTnyeckas padora NelQ «CucteMbl TPUTOHOMETPUIECKUX YPAaBHEHUI 2

31 | 20.Penienue TpUTOHOMETPHUYECKUX YPaBHEHHI M HEPABEHCTB, B TOM YHCIIE C HCIIOJIh30BAHMUEM CBOWCTB (DYHKIIMH. 2

CamMocTosiTe1bHast padoTa 00y4alouXCst 9

3

CamocmosmenvHas paboma « Pewienue mpuzoHomempuueckux ypagHeHuLl»
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Camocmosmenvhas pa60ma «Peuwenue MPUSOHOMEMPUUECKUX HEPABEHCIMEB )

Camocmosmenvrasn paboma « Cucmemvl mpucoHOMempuiecKux ypasHeHUui» 3
Pasznexn 4. CtepeomeTpusi
Tema 6 Coneprxanne yuedOHOT0 MaTepHasia 6/2/-
BBenenue B 32 | MIpodeccHOHATLHO-OPUEHTHPOBAHHOE COePKAHUE 2
cTepeoMeTpuIo. 1.Bupap! mnockux ¢uryp u ux miomanp. [IpakTuko-opueHTHpOBaHHbIE 331a4H B Kypce F€OMETPHH Ha INIOCKOCTH.
33 | IlpodeccHOHATLHO-OPUEHTHPOBAHHOE COIEPKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [lapannenenwume. 2
35 | 4. IlpakTuueckasn padora Ne 11 «Ceyenusi. 3aaun Ha TOCTPOCHUE CEUCHHIN». 2
Tema 7 Coneprxanue yued0HOr0 MaTepHajia 12/8/10
IpsiMble 1 36 | 5.I1apamienbHOCTh MPSMBIX ¥ IIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. llpaktuyeckas padora Ne 12«llapamieTbHOCTh IPSMBIX U TIOCKOCTEM». 2
npocrpancrBe. | 58 | 7. IIepreHIMKYIAPHOCTE NPSAMBIX M TIOCKOCTEH. 2
39 | 8. [leprieHnUKyYIsIp ¥ HAKIOHHASL. YTOJI MEXIY NPSMOH M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEPHCHANKYISpAX. 2
41 | 10.INpakTyeckas padora Ne 13 «Teopema o Tpex NEPIEHAUKYIIPAXY. 2
42 | 11. JIyrpansstii yron. IleprneHaAuKyIsIpHOCTD IBYX TIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKynsipHOCTh B IPOCTPAHCTBEY. 2
44 | 13. T'eomeTpuueckue mpeodpa3zoBaHusl IPOCTPAHCTBRA. 2
45 | 14. IlpakTnyeckas padora Ne 15 «IIpsiMbple 1 IIOCKOCTH B IPOCTPAHCTBE» 2
CamocrosiTe1bHast padoTa 00y4alomuxcs 10
Camocmosmenvras paboma «llapannenvnocms 8 npocmpancmeey 2
Camocmosmenvras paboma «llocmpoenue ceuenuti MHO202pAHHUKOBY 4
CamocmosmenvHas paboma « Y2on mexncoy npsamou u nI0CKOCMbIO, Y20l MeHCOY NPIMIMUY 2
Camocmosmenvuas paboma «IlepneHOUKyIapHOCIb 8 NPOCMPAHCIEE ) 2
Pasnes 5. BekTopbl B IpoCTpaHCTBE
Tema 8 Conep:xanue yueOHOro MaTepuasa 10/6/6
Koopauuarel u 46 | 1.ITonsTre BeKTOpa Ha IJIOCKOCTH M B IPOCTpaHCcTBe. Buisl BekTopoB. JletficTBus ¢ Bekropamu. Ornepaiyu Haj 2
BEKTOPBI. BCKTOPaMH.
47 | 2.PemieHne NpaKkTHYECKHX 3a/1a4. 2
48 | 3. Ilpaktnyeckasi padora Ne 16 «BexkTopsl B IPOCTPaHCTBE 2
49 | 4 Merox koopamHat B mpocTpaHcTie. [IpsmMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHaT B ipocTpancTBe. KoopauHaTsl BekTopa. CBsA3b MEXIy KOOPIAMHATAMHU BEKTOpA M KOOPAWHATAMHU 2

TOYCK.
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51 | 6.Pemenune 3amau. KoopamHaTh B BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHHE 2
8.IIpakTHyeckas padora Ne 18 «KoopauHaTHas IUIOCKOCTh. BeIUnCIIEHHE pacCTOSHUM U IUIOIIAACH Ha INIOCKOCTH.
KonmdaecTBeHHBIE pacueThD).
CamocrosiTesibHAast padoTa 00y4aroUIuXcs 6
Camocmosmenvrnasn paboma « Memoo KoopOunam 6 NPOCMPAaHcmee) 2
Camocmosmenvras paboma «Koopounamer éexmopa» 2
Camocmosmenvhas paboma « CkansapHoe npoussedeHue 6eKmopos» 2
Paznen 6. Kopuu, crenenu u jorapumsbi.

Tema 9 Coneprxanue y4ed0HOT0 MaTepHajia 12/4/6
Kopuu u 54 | 1.Kopuu u crenenu. KopHu HaTypaabHOM CTETICHH M3 YUCHIA U UX CBOMCTBA. 2
CTEeNeHM. 55 | 2. KopeHb N-0ii CTENEHH U €ro CBONCTBA 2

56 | 3. Crenenu ¢ pallnOHATHHBIMU IOKA3aTEISIMH, WX CBOicTBa. CTENEHN ¢ ACWCTBUTENEHBIMH MTOKA3aTENSIMU, HX CBOWCTBA. 2

57 | 4.CteneHn ¢ pailMOHAILHBIMHU TIOKA3aTeIsIMU, X CBOMCTBa. CTENeH! ¢ AeWCTBUTENFHBIMH MTOKA3aTENISIMA, X CBOWCTBA. 2

58 | 5. UppaunonaibHble ypaBHEHUs 1 HEPABEHCTBA 2

59 | 6.ITpakTuyeckasi padora Ne 19 «VppainmoHaisHble YpaBHEHHsI M HEPABEHCTBAY 2

60 | 7. Crenennas ¢ynkius [IpeoOpa3oBaHns pallnOHAIBHBIX, HPPAITMOHATBHBIX, CTETIEHHBIX BBIPAKEHUH. 2

61 | 8.IIpakTuyeckas padora Ne 20 «KopHu u creneHn» 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 6
Camocmosmenvuas paboma «Kopenv n-oti cmenenu u e2o ceoticmeay 2
Camocmosmenvhas paboma « Uppayuonanbhvie ypagueHus» 2
Camocmosmenvrasn paboma « CmeneHv ¢ payuoHAIbHbIM NOKA3AMeNeM» 2

Tema 10 Coaep:xanue y4eOHOro MaTepuaJia 12/2/6

Moxa3zareanbnas | 62 | 9. [loka3aTenbHas QyHKIHS. 2
bynxums. 63 | 10. [TokazaTenbHBIC ypaBHEHUSI. 2
64 | 11. IToka3arenbHbIE HEPABEHCTBA. 2

65 | 12. [TokasarenbHbIC HEPABCHCTBA U YPABHECHUSI. 2

66 | 13.CucreMbl NOKa3aTeNbHBIX YPaBHEHUH. 2

67 | 14.IlpakTuueckas padora Ne 21 «Iloka3arenbHble ypaBHEHUs 1 HEPABEHCTBA» 2

68 | 15.KonTposbHas pabora «Hroru 1 cemectpay 2
CamocrosTenbHast paboTa 00y4arommxcst 6
Camocmosmenvras paboma «lloxazamenvHovle YypasHeHUs» 2
Camocmosmenvrasn paboma «lloxazamenvHvie HepaseHCmMea) 2
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I Camocmosmenvhas pa60ma «Cucmemvl noKa3amMenbHbixX ypaeﬁeHuﬁ U HepaeseHcme)

2

2 ceMecTp 126/56/
76
Tema 11 Conep:xkanue y4eGHOro MaTepuajia 16/4/10
Jlorapu¢gmmol. 69 | 17.Jlorapudm. [IpaBuna neficTuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2
70 | 18. [eiictBust ¢ norapupmamm. 2
71 | 19. Jlorapudgmudeckas GyHKIHSL. 2
72 | 20. ITpakTuyeckas padora Ne 22 «[Ipeobpa3zoBaHus moKa3zaTeJIbHbBIX M JOrapu(PMUUIECKUX BHIPAKCHHI) 2
73 | 21. Jlorapudmudeckue ypaBHEHHS 2
74 | 22. Jlorapugmuyeckue HepaBeHCTBA 2
75 | 23. Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA 2
76 | 24.CucteMsl jorapu()MUUECKUX YpaBHEHUH 2
77 | 25.11pakTuyeckas padora Ne 23 «Jlorapudmuueckue ypaBHeHHs] M HEPABEHCTBAY 2
78 | IlpodeccHoHATHHO-OPUEHTHPOBAHHOE COJEPKAHUE 2
26.ITpumenenne norapudma. Jlorapudmuueckas cimpains B npupoje. Ee maremaTndeckne CBOWCTBa
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 10
Camocmosmenvnas paboma « Ceoticmea 102apu@pmosy 2
Camocmosmenvras paboma «Jlocapugmuueckue ypasnenusny 2
Camocmosmenvras paboma «Jlocapugpmuyeckue nepagencmeay 2
Camocmosmenvnasn paboma « Cucmemvl 102apugpmuieckux ypasHeHull U HepageHcme» 2
lIpezenmayus «Jlocapugmuyeckas GyHKYus 8 HCUsHUY 2
Pasnesn 7. MHOrorpaHHMKHU M KpyIJible TeJa.
ConepixaHue y4eGHOro MaTepuajia 10/6/6
79 1. ITonsitue MHOTOrpaHHKKa. Ero snemenTs!: BepiinHsl, pedpa, rpanu. uaronans. Ceuenue. Brimmykiibie 1 HEBBITYKIIbIE 2
MHOT'OI'PaHHHUKH.
80 2 Ilpusma. [Mapannenenunen 2
Tema 12 81 3. Tlupamua. Buabl mupamu. 2
MHororpanuu 82 4. IlpaxTudeckas padora Ne 24« Liomanp MOBEpXHOCTH MHOTOTPAHHUKOBY 2
KU 83 5.Cummerpus B ipoctpaHcTBe. CUMMETpUs B KyOe, apajuielenuneae, npu3Me, mupamMmue. 2
84 IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE CO/lep:KaHne 2
6.1Ipumepsl cummeTpuii B mpodeccun.
85 7. IlpakTuyeckas padora Ne 25« IpaBuiibHbIe MHOTOTPAHHHUKID). 2
86 8. IlpakTuyeckas padora Ne 26 «MHOTOrpaHHUKH 2
CamocrosiTe1bHasi padoTa 00y4alOIHXCH 6
Camocmosmenvras paboma «Ilpusma. [Inowads 60K0601 noGepxHoCmMuy 2
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Camocmoamenvras paboma «llupamuoa. [Liowadv nogepxnocmu npusmoly

Camocmosmenvras paboma «IIpagunvhvie MHO202PAHHUKUY 2
Tema 13 ConiepkaHue y4e0HOro MaTepuasia 8/2/6
Tena 87 9.unuHap, IWIMHAPUYECKas MOBEPXHOCT. [1oniaap NoBepXHOCTH HUIMHIPA. 2
BpAaLIeHHUs! 88 10. Konyc, koHndeckas moBepxHocTs. [1ommans noBepxHocTr KoHyca. 2
89 11.Yceuennsrit koryc. CedeHne yceueHHOT0 KOHyca 2
90 12. lap u cepa, ux ceuenus. BsanmHoe pacrnonokenne cdepsl U MIOCKOCTH, KacaTellbHasl INIOCKOCTb K cdepe. 2
91 13. MpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
CamocrosiTe1bHast padoTa 00y4alouuxcs 6
Camocmosmenvras paboma «Lurunop. Ilnowads nosepxnocmuy 2
Camocmosmenvras paboma «Konyc. Ilnowads nogepxnocmu Konycay 2
Camocmosmenvnas paboma «Illap.Cepa. Chepuueckas nogepxHocmby 2
Tema 14 ConeprxaHue y4eGHOro MaTepuajia 8/10/8
O6bembl Te1 | 92 14. ITonarue o6béma. OcHOBHBIE CBOIicTBA 00bEMOB Tes1.OOBEM MPAMOYTOIBHOIO NapalIeNenue1a, IPU3MBbI, 2
LHIIMHIPA.
93 15. MpakTuyeckas padora Ne 28 «O0BEM NPSIMOYTONBHOTO MapaJlIeTeUNEeNa, TPU3MBI, IMITHHIIPA 2
94 16. O6beM UpaMu/Ibl ¥ KOHYCA. 2
95 17. Pemenne 3ama4 mo reme «O0bEM MUpaMuIbl U KOHYCa» 2
96 18. IlpakTHyeckas padora Ne 29 «O6bEM nupaMuIbl U KOHYCay 2
97 19. IlpakTuyeckas padora Ne 30 «O6sEM mapa u mwomans chepo» 2
98 20. TTogo6ue Ten. OTHOIICHUE TUIOMIAACH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEI 2
99 21. MpakTunyeckas padora Ne 31 «M3MepeHus: B reOMETPHI 2
100 IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COIEP:KAHNE 2
22. llpakTnyeckas padora Ne 32«Vcrons30Banne KOMOWHAIMKA MHOTOTPaHHUKOB M TE€JI BPALICHUS B
MIPAKTUKOOPHEHTHPOBAHHBIX 3a/1adaxy.
CamocrosTe1bHasi paboTa 00y4aroImmxcsi 8
Camocmosmenvras paboma « O0bembl MHO202PAHHUKOSY 2
Camocmosmenvras paboma « O0vembvl men 6paujeHusy 2
Kpocceopd no meme «Mnozocpannuruy 2
Kpocceopd no meme «mena epawjenusy 2
Pa3gen 8. Hayaia MaTeMaTH4eCKOro aHAJIH3a
Tema 15 ConeprxaHue y4eOHOT0 MaTepHaja 4/2/-
Mpenen 101 1. Ilpenen nmocae0BaTENbHOCTH. 2
102 2. [penen GpyHKIIMU, OCHOBHEIC CBOMCTBA U NPAaBUJIA BRIYHCIICHMSL. 2
103 3.IIpakTnyeckas padora Ne 33 «[Ipenensi» 2
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Tema 16 Conep:xkaHue yaeGHOro MaTepHasia 12/10/1
IIpousBoanas 4
104 4.TlonsTHe MPON3BOJHON (PYHKIINHU, €€ TEOMETPUIECKUH 1 (PUINUECKUI CMBICIL. 2
105 5. IlpaBuna nuddepenunponanns. Tabauna npousBoasbx. JuddepennnpoBanne ca0KHbIX QYHKIHUH. 2
106 6. IlpakTuueckas padora Ne 34«/Auddepenuuponanne BeIpaKEHUID 2
107 7.I'eomeTpruecknuii ¥ GU3MICCKII CMBICH IIPON3BOIHON 2
108 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
8.IlpakTnyeckas padora Ne 35 «DuznuecKuii CMBICI TPOU3BOAHON B TPO(eCCHOHATBHBIX 3a1a4ax».
109 9. VccaenoBanue aeMeHTapHBIX (PYHKIMKA HA MOHOTOHHOCTB M TOYKH SKCTpEMyMa. 2
110 10. MccnenoBanme 31neMeHTapHBIX (GYHKIMNA HA HANOOJbIIIee M HaNMEHBIIIee 3HAYeHNE C IIOMOIIHI0 TIPOM3BOTHOM 2
111 11. IpakTHyeckas pa6ora Ne 36 «Haubonpiiee 1 HanMeHbIIee 3HaUeHHE PYHKIIMN Ha OTPE3KE» 2
112 12. IlpumeHeHre TPOU3BOIHON K HCCIeNOBaHUIO (PYHKINI 1 TocTpoeHuto rpadukoB. [IponsBoaHbie 0OpaTHON U 2
KOMIO3UIAH (QYHKIIUH.
113 13. MpakTuyeckas padora Ne 37 «[IpumeHeHue MPOU3BOJHON K HCCIEAOBAaHHIO (YHKIMH M IOCTPOCHUIO TPpaduKOBY» 2
114 IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COAEPKAHME 2
14. TIpakTuyeckasi padora Ne 38 «HaxoxIeHHe ONTHMAIBLHOIO PE3yJbTaTa C T[OMOIIBIO IMPOU3BOJAHONH B
MIPAKTHYECKUX 3a/1a4ax».
CamocrosiTeJibHasi padoTa 00y4arouuxcs 14
Camocmosmenvras paboma «Bvruucaenue npedenos pynkyuuy 2
Camocmosmenvhas paboma «Bviuucienue npouszgo0Hbixy 2
Camocmosmenvhas paboma «I eomempuneckuil u Quau4ecKuti CMuLC BPOU3E00HOUN » 2
Camocmosmenvras paboma «¥ccredosanue hynkyuu Ha MOHOMOHHOCMb, MOUKU MAKCUMYMA U MUHUMYMAY 2
Camocmosmenvras paboma «Haubonvuee u Haumenvuiee 3naueHuss QYHKYUU Ha OmpesKe 2
Camocmosmenvras paboma «Hccredosanue ghynkyuu, nocmpoenue epaguxos QyHKyuiy 2
Camocmosmenvras paboma «Acumnmomul epagura QyHKyuuy 2
ConepskaHue y4e0HOro MaTepuasia 10/8/4
115 1.IlepBoobpaznas. HeonpeneneHHbIH HHTErpal. 2
116 2. CriocoObl HaX0XICHHsI HEOIIPEEJICHHOT0 HHTErpaia 2
Tema 17 117 3. IlpakTuueckas padora Ne 39 «CnocoObl HaX0XAEHHSI HEONPEACICHHOT0 HHTErpaiay 2
Hurerpana u 118 4. Onpenenennslit uaTerpan. @opmyna Herorona-Jleitbamma. 2
ero 119 5. Berancienns onpeeneHHOro HHTerpaa. 2
npumMenenne | 120 6.[IpakTHyeckasi padora Ne 40 «BorurcieHus ONpeeIEHHOr0 HHTErpajiay 2
121 7.I'eomeTpudeckuii cMbIch ompeienieHHoro uarerpana. ®opmyna HetotoHa - JleiiOnuna. Pemenne 3anad Ha 2
MPUMEHEHUE UHTETpaia AJisl BRIYMCICHHS (GU3NYECKUX BEJIMYMH M TIIOIAACH
122 8. IlpakTuueckasi padora Ne 41PerieHue 3a71a4 Ha MPUMEHEHUS MHTErpaia B (PU3MKE U T€OMETPUHU 2
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123 IIpodeccnoHaATbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPAIay
CamocrosiTe1bHasi padoTa 00y4aloHXCs 4
Camocmosmenvras paboma «Bvluucienue HeonpedeneHno20 UHmezpanay 2
Camocmosmenvhas paboma «evluucienue niowaoeu ueypy 2
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xkanue y4e0HOT0 MaTepuasia 8/-/-
MHoKecTBA. 124 1.Ilonarue muoxxectBa. [logmuoxxecTBo. Oniepanuu ¢ MHOKECTBaMHU. 2
D1eMeHThI 125 IpodeccnoHaILHO-OPHEHTHPOBAHHOE COTEPIKAHME 2
Teopuu rpados 2.0mnepanuu ¢ MHOKeCTBaMU. PelieHue NpuKkiIaIHbIX 3a1a4
126 3 ITonstre rpada. CsazHbIH rpad, nepeBo, UK Tpad Ha MIOCKOCTH 2
127 4 ITpumeHnenue rpadoB K peIIeHHIO 3a1ad. 2
Tema 19 ConepxaHue y4eGHOro MaTepuajia 8/2/2
Kom6unartopu | 128 5.0cHOBHBIE OHATHS KOMOMHATOPUKH. 331a41 Ha IOJCYET YUCIIA Pa3MEILEHNH, IepeCTaHOBOK, COUETAHHIA. 2
Kau 129 6.Pemenrie KOMOMHATOPHBIX 3a/1a4 2
CTATHCTHKA 130 7. Cratuctuueckasi 00paboTKa JaHHbBIX 2
131 8.Pemenne 3a1a4 Ha nepebop BapuaHToB. Popmyna 6uHoma Hetotona. Tpeyronpauk lackasst. 2
132 9.IlpakTnyeckas padora Ne 43«DneMeHTH KOMOMHATOPHUKID 2
CamocrosiTeabHasi padoTa 00y4alOIHXCH 2
Camocmosmenvras paboma «dnemenmbl KOMOUHAMOPUKUY 2
Tema 20 Conep:xaHue y4eOHOr0 MaTepuaJia 14/2/12
J1eMeHThI 133 10.CobbITHE, BEpOSTHOCTD COOBITHUS, CIIOKEHUE M YMHOKEHHE BeposaTHOCTel. [ToHATHEe 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlEePKAHME 2
BepOATHOCTEiA. 11. IlepBruunas o6paboTka cTaTuCTHYECKUX JaHHBIX. | paduueckoe ux npeacrasienue. Haxoxaenue cpeaHux
XapaKTepPUCTUK, HAOII01aeMbIX JaHHBIX
135 12.BeposiTHOCT, B TIpodecCCHOHANBHBIX 3afadax. OTHOCHUTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. 2
Craructryeckoe onpeaeaeHue BeposiTHOCTH. OLieHKa BEpOSITHOCTH COOBITHS
136 13.IlepBuunas 00paboTKa CTATHCTHUECKMX JAaHHBIX. ['paduueckoe ux mnpexacraBieHue. HaxoxkiaeHue CpeaHux 2
XapaKTepPUCTUK, HAOII0IaeMbIX JaHHBIX
137 14. JluckpeTHas ciydaiiHasi BEIMYMHA, 3aKOH €€ PacIpe/IeIeHusI. 2
138 15.UncnoBble XapaKTEPUCTHKH AUCKPETHON CllydaiiHoW BennuuHbL. [loHsITHE 0 3aKOHE OOJIBIINX YUCEl. 2
139 16. Knnaccuueckoe onpezeseHne BepOSITHOCTH. 2
140 17 IlpakTuyeckasi padora Ne 44 «Pemenne 3a1a49 Ha BEIYUCICHUE BEPOSITHOCTH 2
CamocTosiTeJibHasi padoTa 00yJarouuXcst 12

21



Camocmosamenvras paboma «3a0aqu Ha 8bIYUCTEHUE BEPOSMHOCTIUY

CamocmoamenvHas pa60ma ((ﬂl/lCerl’l’ZHClﬂ CﬂyllalZHClﬂ Geluduna, YHucnosvle XapakmepucmuxKu»

Camocmosmenvras paboma « Teopusi epagos npu pewternuu 3a0ayy

E I S

Pa3gen 10. YpaBHeHHsI M HEPaBEHCTBA 24
Tema 21 Coaep:kanue yueOHOr0 MaTepuaJa 18/6/14
YpaBuennsan | 14 1.PaBHOCHMJIBHOCTb YPaBHEHUI, HEPABEHCTB, CHCTEM. OCHOBHBIE IPUEMBI HX PEILECHHUSI. 2
HepPaBEHCTBA 142 2. Vcronb30BaHue CBOMCTB M rpadMKoB (DYHKIUI ITPH PEIICHUH YPAaBHEHUH M HEPABEHCTR. 2
143 3.Pemienne nokaszaTesbHBIX, JIOTapu(MHUUECKIX YpaBHEHHH, HEPABEHCTB, CHCTEM. 2
144 4.Ilpaktnyeckas padora Ne 45 «OcHOBHBIC IPUEMBI U METOJIBI PELICHUI YpaBHEHUH, HEPABEHCTB, CHUCTEM) 2
145 5. PelieHre TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB. 2
146 6. Permenne panmoHa bHBIX, UPPAIOHANBHBIX YPaBHEHHIA, HEPABEHCTB, CHCTEM. 2
147 7. llpakTuueckas padora Ne 46 «PenieHre TpPUTOHOMETPHUYECKUX YPAaBHEHUI W HEPABEHCTBY 2
148 8. Pemienue ypaBHeHUH 1 HEPaBEHCTB € IapaMeTpaMu 2
149 9.0mpenenennie Moayms. PackpeiTie MOIyIs IO ompeneneHuro. [IpocTeiime ypaBHEHUS U HEPABEHCTBA C MOTYJIEM. 2
IIprMeHeHnEe paBHOCUIIBHBIX IIEPEXOI0B B OIIPECIICHHBIX THIIAX YPaBHEHUI M HEPABEHCTB C MOAYJIEM.
150 10.ITpakTnyeckas padora Ne 47 «lIpocreiimue ypaBHEHUS B HEPABEHCTBA C MOTYIIEM». 2
151 IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKaHMNe 2
11.PenieHne TEKCTOBBIX 3a/1a4 MPO(PECCHOHAILHOTO COJICPIKAHUSL.
152 IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKaHMe 2
12.PenieHre TEKCTOBBIX 3a/1a4 NPO(eCcCHOHAIBHOTO COIEPKAHMS.
CamocrosiTejibHasi padoTa 00y4arouuxcs 14
Camocmosmenvras paboma «Vcnonvzosanue ceoticme hyHkyull npu peuleHuu ypasHeHUull U HepageHCcmea 2
Camocmosmenvras paboma «llpuemvl pewienus ypasHenuii U HEpaeeHcmeay 4
Camocmosmenvras paboma « YpasneHnusi u HepageHcmea ¢ napamempamiuLy 4
Camocmosmenvras paboma « Ypasnenusi u Hepagencmea ¢ Mooyiem» 4
IMoBTOpEHUE Conep:kaHue y4eOHOT0 MaTepHaJia 10/4/-
MaTepHaJa 153 1.IloBTOpeHNe MaTeprana (reoMeTpHsi) 2
154 2.IloBTOpenne MaTepuana (reoMeTpusi) 2
155 3.IIpakTuyeckas padora Ne 48 «[IpuMeHeHNE ONOPHBIX 3HAHUH 110 TEOMETPHI 2
156 4.IloBTopeHue Marepuana (anrebpa u Hayajla MaTeMaTHYECKOTO aHaIN3a) 2
157 5.IloBTOpenne MaTepuana (anredpa ¥ Hadaa MaTEMAaTUIECKOTO aHAIIN3A) 2
158 6.IlpakTnyeckas padora Ne 49 «[IpuMeHeHrEe ONOPHBIX 3HAHUH 10 aiNredpe U MaTeMAaTHIECKOMY aHAITU3Y» 2
159 7.ToroBasi KOHTpOJIbHAS paboTa 2
[TpomexxyTouHast aTTectanus B popme sxzamena
Bcero: 456

22



Uit ouHOU (opmbl 00ydenus (2024 r.H.)

HaumenoBanue
pa3ieioB U TeM

Coaep:xanue y4eOHOro MaTepuajia NpaKTHYeCKHe 3aHATHS,
CaMOCTOSITeNIbHAS PadoTa 00yYaloIUXCs

O0bem
4acoB

1

2

1 cemecTp

90/42

Paznen 1. Unciia u BeIuucjenus. MHoKecTBa.

Tema 1
Pa3zBurne
MOHATHSA 0 YUCJIe

Conep:xanue yueOHOro MaTepuaJia

8/2

1

1.Llenbie u paunoHanbHeie uncina. [eiictBurenbusie uncna. [Ipudnmkennsie Berancienus. [lpubmnkenHoe 3HaueHue
BEJIMYHMHBI U TOTPELIHOCTH NPUOIKCHHUH.

2.KomrmiekcHble uncia. ApudmMerniyeckue qeicTBUS HaJl KOMIUICKCHBIMH YUCIIaMHU.

3.Kommekcupie uncna. TpuroHomerpuyeckas popma 3armcy 9nucia

4 Mpaktnyeckas padora Ne 1 «[loHsATHE MHOKECTB YUCEI»

gl lwinN

5.BX0AHOI KOHTPOJIb

CamocrosiTesibHast padoTa 00y4arOUIuXCcs

Camocmosmenvras pa6oma «Komnnexcrnvie yucna. Pewenue 3a0au no 06pa3uy»

Camocmosmenvhas paboma « Pewenue cucmem nunetinvix ypaeuenuii. Mampuya cucmemvl 1uHeliHbIX
ypasnenuii. Onpederumens mampuysl 2 X2, npumeHenue onpeoeiumers 0isl peulenus CUCmembl TUHEHbIX

VPABHEHUI.
Pewenue npuknaouvix 3a0au ¢ NOMOWBIO CUCMEMbl TUHEUHbIX YPAGHEHULLY

AIBROOINININININ

Pasznen 2. ®yHkuuu u rpaduku

Tema 2
DYyHKUUH, UX
CBOMCTBA U
rpaguxu.

Coaepxanne yueOHOr0 MaTepHaJIa

8/4

6

1.®yukimn. CrnocoOsl 3aanust @yakimu. ['paduku Gpyaknmn. CBolicTBa QYHKIINY.

7

2.06patubie QyHKIuU. O0JIACTh ONPE/ICIICHUs U 00JIaCTh 3HaUCHUH 00paTHON QyHkiuu. ["paduk oOpaTHOU
¢ynkuun. Cnoxaas QyHKIMs (KOMIIO3ULIKS)

8

3.IIpakTnyeckas padora Ne 2 «Dynknuu. CBolicTBa QyHKIHNY

9

4.IIpeobpazoBanue rpadukoB QyHKIMA. Buasl mpeoOpazoBaHui.

10

5.MIpakTHyeckasi padora Ne 3 «[IpeoOpazopanus rpadukoB GyHKIIHID

11

HpOd)eCCI/IOHaﬂBHO-Opl/leHTHPOBaHHOQ CoA€EpKaHue

6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOIIBIO TPapHKOB (PYHKIUH

NIN[INN

CamocrosiTe1bHast padoTa 00y4alonuXCcs

Pewenue 3a0au «Obnacmo onpedenenus Qynkyuuy.

Pewenue 3a0au «Ceoticmea ghynxyuti

Ilocmpoenue epaguxos hynxyuii

N N N

Pa3nes 3. OCHOBBI TPMTOHOMETPHH
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Tema 3 Cojaep:kaHue y4e0HOr0 MaTepHuajia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe asrwkenne. TpUroHoMeTprUYecKas OKPYKHOCTb 2
cKkue BoIpaxeHus | 13 | 2.Cunyc, KOCHHYC, TAHT'€HC M KOTaHT'eHC unciia. OCHOBHBIC TPHTOHOMETPUYECKUE TOKACCTBA, 2

14 | 3.MlpakTnyeckas pagora Ne 4 «TpuroHoMeTprueckie (YHKIIMU YHUCIOBOTO apTYMEHTA) 2

15 | 4.®opmyiel npuBeaeHusi. CUHYC, KOCHHYC U TAHI'€HC CyMMBI U Pa3HOCTH ABYX yIiioB. CHHYC ¥ KOCHHYC JBOHHOI'O 2
yrina. @opmysisl mosioBuHHOTO yria. [IpeoOpa3oBanus cyMMBl TPUTOHOMETPUYECKUX (DYHKIWH B TPOU3BEACHUE U
MpoM3BeIeHNsI B CyMMY. BrIpaeHne TpUroHOMeTpuiecKuX (GYHKIHUHI depe3 TaHTeHC MOJOBUHHOTO apTyMEHTA.

16 | 5.1IpakTuyeckas padora Ne 5 «OcHOBHBIE ()OPMYITBI TPHTOHOMETPHUI 2

17 | 6.1lpeobpa3oBaHus MPOCTEUIITNX TPUTOHOMETPHIECKHAX BBIPAKESHHI. 2

18 | 7.llpakTnyeckas padora Ne 6 «[IpeoOpa3oBaHus NPOCTEHITNX TPUTOHOMETPUIECKUX BBIPXKEHHI 2
CaMocTosiTe1bHast padoTa 00y4Yarouuxcst 3
Camocmosmenvrasn paboma« OCHO8HbIE MPULOHOMEMPULECKUE MONCOeCMEA) 2
Camocmosmenvras paboma «llpeobpazoeanus mpuzoHOMempu4ecKux blpaiCeHuii» 1

Tema 4 Conep:xkanue y4eGHOro MaTepuaJia 42

Tpuronomerpuye | 19 | 8. TpuroHoMeTpryecKue GpyHKIIUM, UX CBOMCTBA U rpaduKu 2

ckue GpyHkuuu. | 20 | 9.IlpakTuyeckas padora Ne 7 « Tpuronomerpryeckre GyHKIUMY. 2
21 | 10.00patHbIe TpUroHOMETpUUecKue PyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHICHC YHCIIA. 2
CamocrosiTejibHAsi padoTa 00y4aOUIUXCH 2
Camocmosmenvras paboma «I paghuku mpueconomempuueckux QyHKyuLy 2
Camocmosmenvrasn paboma«¥Hcciedosanue mpuecoHOMempuieckux QyHKyu»

Tema 5 Coaepxanne yueOHOr0 MaTepHaJIa 8/6

Tpuronomerpuye | 22 | 11.Ipocreiinine TPUrOHOMETPUUECKUE YPABHEHUSI. 2
CKue ypaBHeHHMsl | 23 | 12.Meto/ibl pelIeHus] TPUTOHOMETPUUECKUX YPABHEHHH. 2
U HepaBeHCTBA. | 24 | 13.PemeHue TPUrOHOMETPUYECKUX YPABHEHUM. 2
25 | 14.I1pakTuyeckas padora Ne§ «lIpocreiinne TpUroHOMETPHUUECKUE YPABHEHUSI» 2
26 | 15.IIpocreiiniyie TPHrOHOMETPUYECKHE HEPABEHCTBA. 2
27 | 16.I1pakTuueckas padora Ne9 «Ilpocreiinie TPUrOHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.11pakTnyeckas padora Nel0 «CrctemMbl TPUTOHOMETPHYECKUX YPABHEHUI 2
CamocTosiTe1bHast padoTa 00y4alonuXCst 6
CamocmosmenvHas paboma « Pewienue mpuzonomempuieckux ypagHeHui» 2
Camocmosmenvnas paboma « Pewienue mpu2oHomempuieckux HepageHcme » 2
Camocmosmenvuas paboma « Cucmemvbl mpueoOHOMEeMPUYECKUX YPAGHEHULL) 2

Paznen 4. Ctepeomerpus

Tema 6 Conep:xaHue y4eGHOTo MaTepuaJia 6/2

BBenenue B 29 ‘ IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COleP:KAHH e 2
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cTepeoMeTpHuIo. 1.Buap! mnockux ¢uryp u ux mwiomanp. [IpakTuko-opueHTUpOBaHHbIE 331a4H B Kypce F€OMETPHH Ha INIOCKOCTH.

30 | IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKAHHE 2

2.OCcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI. AKCHOMBI CTEPEOMETPHH.
31 | 3. Terpasnp. [lapamnenenunes, 2
32 | 4. Ipaktuueckas padora Ne 11 «Cevenwns. 3agaun Ha TOCTPOCHHE CCUCHUI. 2

Tema 7 Coaep:kanue y4eOHOro MaTepuaJa 12/8
Ipsamble u 33 | 5.I1apamienbHOCTh IPSIMBIX M TUTOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. [IpakTnyeckas padora Ne 12« lapamienbHOCTh NPSIMBIX U IMIIOCKOCTEM». 2
NpOCTpaHCTBe. 35 | 7. llepnieHAUKYISPHOCTH MPSIMBIX M TNIOCKOCTEH. 2
36 | 8. lleprieHANKYISIp M HAKIIOHHAS. YTOJ MEXY MPSIMOH ¥ IIOCKOCTBIO. 2
37 | 9. Teopema o Tpex mepneHINKYIIpax. 2
38 | 10.ITpakTnyeckas padora Ne 13 «Teopema o Tpex MEPHCHIUKYISIPAX. 2
39 | 11. JIsyrpannstii yroa. [leprneHIUKYISIPHOCTD IBYX IJIOCKOCTEH. 2
40 | 12. IlpakTuueckas padora Ne 14 «[lepneHIuKyISIPHOCTH B TPOCTPAHCTBEY. 2
41 | 13. 'eomeTpuueckre mpeoOpa3oBaHUs IPOCTPAHCTBA. 2
42 | 14. IlpakTnyeckas padora Ne 15 «[IpsmMbie 1 TIIOCKOCTH B IPOCTPAHCTBE» 2
CamocrosiTenbHast paboTa 00y4arommxcst 8
Camocmosmenvras paboma «llapannensnocms 6 npocmpancmeey 2
Camocmosmenvras paboma «llocmpoenue ceuenuti MHO202PAHHUKOBY 2
CamocmosmenvHas paboma « Y201 mexncoy npsamou u noCKOCMbIO, Y20l MeHCOY NPAMIMUY 2
Camocmosmenvras paboma «llepneHOUKyIsApHOCHb 8 RPOCMPAHCMEE) 2
Pasnen 5. Kopuu, crenesnu u jorapugmsl.

Tema 8 Coneprkanue y4edOHOT0 MaTepHajia 10/6
Kopuu u 43 | 1.Kopuu u crenenn. KopHu HaTypaJibHO#M CTENIEHH U3 YMCIIA U UX CBOMCTRA. 2
CTeleHMN. 44 | 2. llpaxktnyeckasi padora Ne 16 «KopeHb N-0ii cTENEHU U €ro CBOICTBay 2

45 | 3. Crenenu ¢ paOHaJIbHBIMU MIOKa3aTeNsIMH, UX CBOMCTBA. CTENEeHH ¢ 1eHCTBUTENBHBIMY MTOKA3aTENIIMH, UX 2
CBOMCTBA.

46 | 4. llpaxTnyeckast padora Ne 17«CreneHu ¢ pallMoHATLHBIMU MTOKa3aTessIMH, HX cBoiicTBa. CTeneHu ¢ 2
JIeHCTBUTEIbHBIMU MIOKA3ATEISIMH, X CBOHCTBaY.

47 | 5. MppanuonanbHble ypaBHEHHUS] 1 HEpPAaBEHCTBA 2

48 | 6.JIpakTuueckas padora Ne 18 «VppaunonanbHbele ypaBHEHHsI 1 HEPABEHCTBA» 2

49 | 7. Crenennas ¢pynkims [IpeoOpazoBanust paliOHANBHBIX, HPPALMOHATIBHBIX, CTCIIEHHBIX BHIPAKCHUII. 2

50 | 8. KopHuu u crerneHu 2
CamocTosiTe1bHast padoTa 00y4Yaromuxcs 6
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Camocmosmenvhas pa60ma ((KOp@Hb n-0ll CMENneHU U €20 C8OUCNBAY

Camocmosmenvrasn paboma «ppayuonanvusie ypasHenusy 2
Camocmosmenvuasn paboma « Cmenensv ¢ payuoHAIbHLIM NOKA3AMeEIeM» 2
Tema 9 Conep:kaHne yueOHOro MaTepuaJjia 1072
IToxazarejabHas 51 | 9. Iloka3zaTenbHast PYHKIHS. 2
bynxnus. 52 | 10. IlokazarenpHBIE ypaBHEHUSI. 2
53 | 11. IlokasarenbpHbIC HEPABCHCTBA. 2
54 | 12. Iloka3zaTenbHble HEPAaBEHCTBA U YPABHEHHUS. 2
55 | 13.CucTemMbl IOKa3aTeIbHBIX YPAaBHEHUH. 2
56 | 14.IIpakTuyeckas padora Ne 19 «llokazarensHbie ypaBHEHHs 1 HEPABEHCTBA 2
CamocrosiTesibHast padoTa 00y4arOUIUXCs 5]
Camocmosmenvnas paboma «lloxazamenvHvie YpagHeHUs» 2
Camocmosmenvras paboma «lloxazamenvnvle HepageHcmeay 2
Camocmosmenvras paboma « Cucmemvl NOKA3amMenbHbIX YPAGHEHUL U HEPABEHCTE» 2
Tema 10 ConepskaHue y4eGHOro MaTepualia 16/4
Jlorapudmpoi. 57 | 15.Jlorapudm. [IpaBuna neficTuii ¢ orapudmamu. [lepexos1 K HOBOMY OCHOBaHHUIO. 2
58 | 16. [lelictBusi ¢ norapupmamu. 2
59 | 17. Jlorapudpmudeckast GyHKITHUSL. 2
60 | 18. IMpakTuueckas padora Ne 20 «[IpeobpazoBaHus MOKa3aTENbHBIX U JOTAPHU(PMUIECKUX BBIPRKEHHI 2
61 | 19. Jlorapugmudeckue ypaBHEHHS 2
62 | 20. JlorapudMuyeckre HepaBeHCTBA 2
63 | 21. JlorapudMuyeckne ypaBHEHHUS] 1 HEPABEHCTBA 2
64 | 22.CucteMsl jorapu()MHUUECKUX YpaBHEHHH 2
65 | 23.IpakTuueckas pa6ora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2
66 | 24.KonrposbHas pabora «Mroru 1 cemectpa» 2
CamocrosiTe1bHast padoTa 00y4alonuXCcs 10
Camocmoamenvras paboma « Ceolicmea n102apugmosy 2
Camocmosmenvnas paboma «Jlocapugpmuveckue ypasrnenusny 2
Camocmosmenvras paboma «Jlocapugpmuyecxue nepagencmaay 2
Hroro Jlexknuit — 90 yacoB
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca
CamocrosiTenpHast pabora 55 gaca
112/56

2 cemecTp

Pa3jen 6. BekTopsl B npocTpaHcTBe.
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Tema 11 Coaep:xkaHue y4e0HOT0 MaTepuaa 10/6
KoopauHatsl u 67 | 1.Ilonarue BekTOpa Ha IMIIOCKOCTHU U B IPOCTpaHCTBe. Busl BexTopos. JlelicTBus ¢ Bektopamu. Onepanuu Hax 2
BEKTOPBL. BEKTOPAMH.
68 | 2.Pemenne npakTHyecKux 3agad. 2
69 | 3. [IpakTnyeckas padora Ne 22 «BekTopbl B IPOCTPAHCTBEY 2
70 | 4. Meton koopauHat B mpocTpaHcTBe. [IpsiMoyronpHas cucteMa KOOpIWHAT B TPOCTPAHCTBE. 2
71 | 5. Metoa koopauHAaT B pocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAYy KOOPIAMHATAMH BEKTOpa U 2
KOOpJMHATAMU TOYEK.
72 | 6.Pemenne 3ana4. KoopimHaTH! M BEKTOPHI 2
73 | 7. llpakTnyeckas padora Ne 23 «Metoa KOOpIMHAT B IPOCTPAHCTBEY 2
74 | llpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COlepPKAHUE
8.IIpakTnyeckas padora Ne 24 «KoopanHaTHas MI0CKOCTh. BeunciieHre pacCTosHUN | TUIOIAACH Ha TNIOCKOCTH. 2
KonnuecTBeHHBIE pacueThI».
CamocrosiTesibHast padoTa 00y4arOUIUXCs 5]
CamocmosmenvHasn paboma «Memoo Koopounam 6 npoCmpancmeey 2
Camocmosmenvras paboma «Koopounamul 6exmopay 2
Camocmosmenvrasn paboma « CkanapHoe npoussedenie 6eKmoposy 2
Paznes 7. MHOrOrpaHHUKH M KpYIJible TeJia.
Conep:xaHue y4eOHOT0 MaTepuaJia 10/6
75 | 1. Ilonsitue MHOTOTpaHHKKA. Ero aneMeHThI: BeplinHbl, pedpa, rpanu. Juaronans. Ceuenne. Boimykiible n 2
HEBBINYKJIbIE MHOTOTPaHHUKH.
76 | 2.Ilpusma. [lapannenenumnesn 2
77 | 3. [lupamuaa. Bugsl nupamu. 2
78 | 4. IlpakTuyeckas padora Ne 25 «[lomaap NOBEPXHOCTH MHOTOTPaHHHUKOB) 2
79 | 5.Cummerpus B npoctpancTBe. CUMMETpus B KyOe, mapajuiesienunesie, Npu3Me, Nupamuje. 2
Tema 12 80 | IIpogeccHoHATHHO-OPHEHTHPOBAHHOE CO/IEPKAHIE 2
Muororpannuku 6.1Ipumepsl cummeTpuii B mpodeccun.
81 | 7. IlpakTuyeckas padora Ne 26 «[IpaBuiibHbIe MHOTOTPaHHHUKH. 2
82 | 8. IlpakTuueckas padora Ne 27 «KMHOTOrpaHHUKH 2
CamocrosiTe1bHast padoTa 00y4alonuXCs 11
Camocmosimenvras paboma «Ilpusma. Ilnowads 60k0601 nogepxHocmuy 4
Camocmosimenvras paboma «llupamuda. Ilnowadv nogepxnocmu npusmuly 4
Camocmosmenvras paboma «lIpagunvhvie MHO202DAHHUKUY 3
Tema 13 Coaep:xanue yueOHOro MaTepuaja 8/2
83 | 9.lunmnzp, nuIMHEAPHYECKAs HOBEPXHOCTH. [110Ma/1b TOBEPXHOCTH IIMIHH/PA. 2
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Tena Bpamenust | 84 | 10. Konyc, konuyeckas nopepxHocth. [lnomans moBepxHocTn KoHyca. 2
85 | 11.YceueHnsii koHyc. CeueHUe YCEUCHHOT0 KOHYyCa 2
86 | 12. llap u cdepa, ux ceuenus. BsaumHoe pacmosioxkeHne cdepsl ¥ MIIOCKOCTH, KacaTeslbHasl INIOCKOCTh K cdepe. 2
87 | 13. MpakTuyeckas padora Ne 28 «Kpyrisie Tena» 2
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 12
Camocmosmenvras paboma « ununop. Ilnowads nogepxnocmuy 4
Camocmosmenvras paboma «Kouyc. Ilnowadb nosepxnocmu Konycay 4
Camocmosmenvuas paboma «llap.Ceepa. Chepuueckas nosepxHocmo » 4
Tema 14 Copep:xanue yueOHOT0 MaTepHaJia 8/10
O6beMBbI T 88 | 14. IlonsaTre 00bEMa. OCHOBHBIE CBONCTBA 00BEMOB Ted. OOBEM MPAMOYTOIBHOIO NMapayieaenuIe1a, IPU3MBI, 2
HWIMHIIPA.
89 | 15. MMpakTuyeckas padora Ne 29 «O6bEM NPsIMOYTOIBHOTO NMapaJJIeTeUIe1a, TPU3MBIL, IIMITHH]IPAY 2
90 | 16. O6beM HpaMuAbI B KOHYCA. 2
91 | 17. Pemrenne 3aga4 no Teme «O0BEM MUPaMHIIBI U KOHYCa» 2
92 | 18. MIpakTnyeckas padora Ne 30 «O0bEM mUpaMUIbI U KOHYCa» 2
93 | 19. IpakTuyeckas padora Ne 31 «O6bEM mapa u mwiomans chepoi» 2
94 | 20. ITogoOue Ten. OTHOLICHHE TUIONIAJICH MOBEPXHOCTEH 1 00BEMOB MOTOOHBIX TEJ 2
95 | 21. lIpakTnyeckas padora Ne 32 «M3MepeHusi B reOMETPHI 2
96 | IpodeccnoHATHLHO-OPUEHTUPOBAHHOE COJIEPIKAHME 2
22. IlpakTnyeckas padora Ne 33 «/crosb30BaHne KOMOMHAIMI MHOTOTPAHHUKOB U TEJI BPAIICHHS B TPAKTUKO-
OpPHEHTHPOBAHHBIX 33JIauaxy.
CamocrosiTe1bHast padoTa 00y4alomuXxcs 12
Camocmosmenvras paboma « Obvemvl MHO202PAHHUKOEY 4
Camocmosmenvras paboma « Obvemvl men pawjenusy 4
Kpocceopo no meme «Mnozocpannuruy 2
Kpocceopo no meme «mena spawjenusny 2
Pazgen 8. Hayana MaTeMaTH4eCKOro aHAJIHM3a
Tema 15 Copep:xaHue y4eOHOT0 MaTepuaJia 4/2
Mpenen 97 1. Ilpenen nocne0BaTeabHOCTH. 2
98 2. [penen QyHKIMK, OCHOBHBIE CBOICTBA M NIPABUJIA BHIYHCIICHHUSI. 2
99 3.[pakTuyeckas padora Ne 34 «[Ipeneasn» 2
Tema 16 Coaep:xanue y4eOHOro MaTepuaJia 12/10
Ilpoussognas | 100 | 4.IloHsTre IPOU3BOAHON (PYHKIMH, €€ TCOMETPHYCCKHI U PU3MYCCKHIT CMBICI. 2
101 | 5. [IpaBuna auddepenmmpoBanus. Tabnuua nponsBogHbix. AuddepeHnmpoBannue cloxXHbIX GYHKLIHUH. 2
102 | 6. IpakTHueckast padora Ne 35«/{uddhepeHnrpoBanne BEIpaKECHUI 2
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103 | 7.'eomeTpuiecKuii M1 PUIMICCKUNA CMBICI TPOU3BOTHOMN 2
IIpodeccnoHaAIBbHO-OPUEHTHPOBAHHOE COACPKaHUE 2
104 | 8.IpakTuyeckas pa6ora Ne 36 «Dusuueckuii CMbICI IPOU3BOAHOMN B MPO(ECCHOHANBHBIX 3a1a4ax).
105 | 9. MccnenoBanue aneMeHTapHBIX (PYHKIINH HA MOHOTOHHOCTh M TOYKH 9KCTpeMyMa. 2
106 | 10. MccnemoBanme 31eMeHTapHBIX (YHKIMHA HAa HAHOOJBIIIEe M HANMEHBIIIee 3HaAUSHHE C TIOMOIIBI0 TTPON3BOIHOM 2
107 | 11. IpakTndyeckas padora Ne 37 «HaubomnbIiee 1 HaMMEHbIICE 3HAYCHUE YHKITMHM HA OTPE3KE) 2
108 | 12. IlpumeHeHre TPOU3BOAHON K UCCIETOBAHUIO PYHKIHMK U TocTpoeHuto rpadukos. [IponsBoaHbie oOpaTHON 1 2
KOMIO3UIMH (QYHKLUH.
109 | 13. IlpakTnyeckas padora Ne 38 «lIpumeHeHne TPOU3BOIHOMN K HICCTIeNOBAaHUIO PYHKIIUN 1 IIOCTPOCHUIO 2
rpaduKOB»
110 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/lep:KaHUe 2
14. TIpakTtuueckass padora Ne 39 «HaxoxmeHrne ONTHMAIBFHOTO pe3yibTaTa C TOMOINBIO TPOU3BOJHON B
MIPAKTHYECKHX 3aadax».
CamMocTosiTeIbHAsI padoTa 00yYaI0OLIHXCS 22
Camocmosmenvhas paboma « Buiuucnenue npedenog gyuxyuuy 4
Camocmosmenvnas paboma «Beiuucienue npouzgo0Hwixy» 2
CamocmosmenvHas paboma «l eomempuyeckuil u pu3UYECKULl CMbICT BPOUIBOOHOUN » 4
Camocmosmenvnas paboma «Hccrneoosanue hynKyuu Ha MOHOMOHHOCMb, MOYKU MAKCUMYMA U MUHUMYMAY 2
Camocmosmenvnas paboma «Haubonvuwee u Haumenvuiee 3Havenus QYHKYUU Ha ompesKey 4
CamocmosmenvHas paboma «Hccrnedosanue hynkyuu, nocmpoenue epapuxos QyHKyuiy 2
Camocmosmenvras paboma «Acumnmomul epaguxa QyHxkyuuy 4
Conep:xaHue y4eOHOI0 MaTepuajia 12/6
111 | 1.ITepBooOpa3Hasi. HeonpeeneHHbIl HHTETpall. 2
112 | 2. CriocoObI HaXOXKICHHUS HEOMIPEICTICHHOTO HHTETpaIa 2
113 | 3. IpakTnyeckas padora Ne 40 «CriocoObl HAXOXKJICHHSI HEONPEAEICHHOTO HHTErpajia 2
T 1 114 | 4. Onpexnenennsiid uaTerpan. @opmyna Hetorona-JleiiOnmma. 2
ema 17 115 | 5. BeIYMCIIEHHs ONPEIETIEHHOTO HHTETpaJIa. 2
Hnurerpan u ero ¢ 611 6ora Ne 41 «B >
IlpakTuyeckasi padota Ne 41 «BprurcieHus onpeeleHHOr0 HHTErpajay
MpUMEHEHNE 117 | 7.I'eomeTpHueCcKHii CMBICI onpeiesieHHoro uarerpana. ®opmyna Hetorona - Jleiibnuna. Pemenne 3aga4 Ha 2
MPUMEHEHUE UHTETpaa JJisl BBIYMCIIEHHS (YU3NYECKUX BEJIMYMH M TUIOIAAEH
118 | 8. Permenue 3aa4 Ha NpUMEHEHHsI HHTETpasia B QU3UKE U TEOMETPHH 2
119 | IlpodeccHOHATBLHO-OPHUEHTHPOBAHHOE COJEePKAHNE 2
9.IIpakTHyeckasi pabora Ne 42 «Perienne 3a1a4 Ha MPUMCHEHUE HHTETPajIay
CamocTosiTe1bHast padoTa 00y4aroIuXCs 8
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Camocmosmenvhas paboma « Bviuucienue HeonpeoeieHHo20 uRmezpanay 4
CamocmosmenvHas paboma «gvluucieHue niowaoei pueypy» 4
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xkanue yueOHOr0o MaTepuasa 6/-
MHuoskecTBA. 120 | 1.ITonstue MuokecTBa. [TomMHOKecTBO. Omepaliui ¢ MHOYKECTBAMH. 2
JIeMEHThI IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COACPKAHUE 2
Teopuu rpados 121 2.0nepanuu ¢ MHOXKeCTBaMH. PelieHne npuKiagHbIxX 3a1ad
122 | 3.Tlonsitue rpada. Ces3Hbli rpad, qepeBo, UK rpad Ha TUIOCKOCTH 2
Tema 19 Coaep:xkanue yueOHOT0 MaTepuasia 10/2
Kom6unaropuk | 123 4.0OcHOBHBIE NOHATHs KOMOMHATOPUKU. 3a/1auH Ha TOJCYET YHUCIIA Pa3MEIIEHUH, IepeCTaHOBOK, COYETaHUH. 2
a ¥ craruceTnka | 124 | 5.Pemenne koMOMHATOPHBIX 33124 2
125 | 6. Cratuctrueckas o0pabOTKa JaHHBIX 2
126 | 7.Pemenwue 3ama4 Ha mepebOp BapHAHTOB. 2
127 | 8. ®opmyna 6bunoma Hetotona. Tpeyronsuuk [ackas. 2
128 | 9.llpakTuyeckas padora Ne 43 «DyeMeHTH KOMOMHATOPUKINY 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCs 4
CamocmosmenvHas paboma «dnemenmol KOMOUHATNOPUKUY 4
Tema 20 Conep:xaHue y4eOHOr0o MaTepuajia 10/2
JaeMeHThI 129 | 10.Co0ObITHE, BEPOSITHOCTh COOBITHS, CIIOKEHHUE U YMHOKEHUE BeposiTHOCTeH. [ToHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 130 | ITpodeccHOHATBLHO-OPUEHTHPOBAHHOE COJEP:KAHNE 2
BEpOSITHOCTEii. 11. Ilepuunas 00paboTKa CTATUCTHYECKUX JaHHBIX. | padrueckoe nx mnpencraBienne. HaxoxaeHne cpeqHux
XapaKTEePUCTUK, HAOIIOAaeMbIX JaHHBIX
131 | 12.BeposiTHOCTH B mpodecCHOHANBHBIX 3amadax. OTHOCUTENbHAS 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
Craructryeckoe omnpeaesieHne BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
132 | 13. JluckpeTHas city4aiiHas BEJIMYMHA, 3aKOH €€ paclpeieeHMsL. 2
133 | 14. Knaccudeckoe onpesieIeHHE BEPOSTHOCTH. 2
134 | 15.0IpakTuyeckasi padora Ne 44 «Perienne 3a1a9 Ha BEIYACICHUE BEPOSITHOCTHY 2
CamocrosTenbHast paboTa 00y4arommxcst 12
Camocmosmenvras paboma «3adayu Ha 8blYUCTIEHUE 8EPOSIMHOCIUY 4
Camocmosmenvras paboma «uckpemnas cayuaunas eexuduna, Yuciosvie xapaxmepucmuxiy 4
Camocmosimenvrnas paboma « Teopus 2paghos npu peutenuu 34044y 4
Pa3nen 10. YpaBHeHHsI M HEpaBeHCTBa
Tema 21 Coaep:xkaHue y4e0HOT0 MaTepuaa 14/6
135 | 1.PaBHOCHIBLHOCTH YpaBHEHUH, HEpABEHCTB, cucTeM. OCHOBHBIC TTPHUEMBI UX PEITICHHS. 2
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YpaBHeHus u
HEpPaBEeHCTBa

136

2.Pemenne mokazaTeNnbHBIX, JOTapU(PMHIECKUX YpaBHEHHUH, HEPABEHCTB, CHCTEM.

137

3. IlpakTuueckas padora Ne 45 Pemenne noka3zaTelIbHbIX, JOTApUPMHIECCKUX YPAaBHEHUH, HEPABEHCTB, CHCTEM.

138

4. Pemennie TPMrOHOMETPUUECKHUX YPAaBHEHUH M HEPABEHCTB.

139

5. Permenne panmoHa bHBIX, HPPAIIMOHATBHBIX YPaBHEHHIA, HEPABEHCTB, CHCTEM.

140

6. IlpakTuueckas padora Ne 46 «PeinieHrie TPUTOHOMETPHUYESCKUX YPABHEHHUH M HEPABEHCTB)

141

7. Perienne ypaBHEHMH U HEpaBEHCTB € TapaMeTpaMu

142

8.0Ompeaenenue Mmoayisi. Packpeitue Moaysis mo onpeaenenuto. [IpocTeiime ypaBHEHUS 1 HEPABEHCTBA C MOAYJIEM.
[Iprmenenne paBHOCHIBHBIX ITEPEXO0I0B B OMPEIEIIEHHBIX TUTIAX YPaBHEHUI W HEPABEHCTB C MOYJIEM.

NINININININN

143

9.llpakTHyeckas padora Ne 47 «[Ipocreiimme ypaBHeHHS 1 HEPABEHCTBA C MOJIYJIEMY.

144

IIpodeccnoHATBLHO-OPUEHTHPOBAHHOE COlePKaHUE

10.Penenre TeKCTOBBIX 3a/1a4 NPO(eCcCHOHATEHOTO COICPIKAHHSI.

CamocrosiTesibHAst padoTa 00y4aroUIuXcs

16

Camocmosmenvuas paboma « Mcnonvzoeanue ceoticms pynKyull npu peuleHuy ypasHeHull U HepaeeHCcmey

Camocmosmenvrasn paboma «lIpuemvsl pewienus ypasHenuil U HepageHcma

Camocmosmenvhas pa60ma ((YPCIGHeHMﬂ Uu HepaseHcmeda ¢ napamempamuly

EE RS

Camocmosamenvras pa60ma ((prIGHeHM}Z u HepaseHcmea C ManJleM))

I

IToBTOpPEHME
MarTepHaJa

Coae

JKaHMe Y4eOHOro MaTepuaJia

8/4

145

1.IloBTOpenne marepuana (reoMeTpHsi)

146

2. IlpakTnyeckas padora Ne 48 «[IpuMeHeHHEe ONOPHBIX 3HAHUI 110 TEOMETPHI

147

3.IloBropenue marepuaia (anredpa ¥ HaYajIa MaTEMaTHIECKOTO aHAJIN3a)

148

4.IloBTopeHne Marepuana (anrebpa u Hayaga MaTeMaTHYECKOTO aHAIN3a)

149

5.IIpakTnyeckas padora Ne 49 «[IpuMeHeHrEe ONOPHBIX 3HAHUH MO anredpe U MaTeMaTHIECKOMY aHAIIU3Y»

150

6.ToroBast KOHTpOJIbHAS paboTa

NINININININ

Hroro
3a 2 cemecTp

Jlexmii — 112 gacoB
[IpakTiaecknx pabot — 56 yacos
CamocrosTenbHas padora — 103 yaca

NunuBuyansb-
HBII IPOEKT
(mpeameToMm He
SIBJISICTCSI)

TemaTndeckuii TIaH BBHITIOTHEHUST MHINBUAYATLHOTO MPOEKTa (NP HATMYUN OO0YJarOIIUXCs, BRIOPABIINX TEMY
WH/IMBUYAJIbHOTO MTPOEKTA M0 YueOHOMY IpeameTy «MareMaTHKay):

- BBIOOP TE€MBI POEKTA;

- (hopMynupoBaHHUE TEMBI IPOEKTA K 0OOCHOBAHHE €€ aKTyallbHOCTH;

- oTpezieNieHne 1esu paboThl, PopMyIHpOBaHUE 3a/1a4;

- BbIJIeJIeHHE 00BEKTa U MpeIMEeTa MPOEKTHON paboThl;

- COCTaBJICHHUE TUIaHA UCCIIEJOBAHMUS,

- MOMCK UCTOYHHUKOB MO TEME UCCIICIOBAHMS;
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- paboTra ¢ pa3TMYHBIMH HCTOYHMKAMH, LUTHPOBaHME, OdopmieHne OubIuorpaduyeckoro crnmcka, 0030p
(akTHYECKOro MaTepuaa;

- BBIOOp M NMPHMEHECHUE Ha TPAKTHKE METOJOB HCCIICHAOBATEIbCKOM JESITEIbHOCTH, COOTBETCTBYIOLIHMX 3a/1a4aM
UCCIICIOBAHHS,

- cOop U cucTeMaTH3aIus JaHHbIX;

- IPOBEJICHUE OIBITOB, U3MEPEHUH, OTIMCAHUE PE3YIIHTATOB HAOIIOJACHUN 1 X OOBSICHCHNUE;

- 00paboTKa, CTPYKTYpPUPOBAHKE M aHAIH3 MOJYYCHHBIX PE3YJIbTATOB;

- opopMIIeHHE TEOPETUYCCKUX U IKCIICPUMEHTAIBHBIX PE3yJIbTATOB MPOSKTHOM JeSTEIBHOCTH;

- ohopmIIeHHE IPOEKTHON PabOTHI;

- IOJI'OTOBKA K 3aIlIUTE MPOCKTA;

- 3alUTa IPOCKTA.

Tembl THAMBUAYATBHBIX TPOEKTOB MO yueOHOMY mpeameTry «MaTeMaTHKay:
1. KoMmIiekcHble yKcia U UX poJib B MaTeMaTHKE.

2. Cunycouia BOKpYT Hac.

3. Benukue maTeMaTuKu IpeBHOCTU

4. Benukoe uckyccTBO U u3Hb [xeponamo Kaprano.

5. 'eoMeTpruecKkrue MOJIENIN B €CTECTBO3HAHUH.

6. 'eomeTpus EBkinaa kak nepsas HaydHasi CUCTEMA.

7. 'eomerpus JlobaueBckoro

8. 'eomeTpuss MHOTOTPaHHHUKOB

9. I'padmyeckuii MeTO pelIeHNs TPUTOHOMETPUUECKUX YPaBHEHHUI 1 HEPaBEHCTB.
10. I'padmuecknit MOAXO/ K PEIICHUIO HEKOTOPBIX TPUTOHOMETPUUECKUX YPaBHEHUH.
11. I'paduku anemeHTapHbIX QYHKIUN B pUCYHKAX

12. lnodaHTOBBI ypaBHEHHUSI.

13. 3aragku nupamuIbl

14. 3aragounbie rpaduKy TPUTOHOMETPUUECKUX (DYHKITHIA.

15. 3aranounsle rpaguku

16. 3ameuarenbHble HEPABEHCTBA, UX 00OCHOBaHME U IPUMEHEHHE.

17. Benukue MaTeMaTUKU U UX BEJTUKUE TEOPEMBI.

18. 3aMeuarenpHble MATEMAaTUUECKUE KPUBBIE: PO3bI U CIIUPAIIH.

19. 3onoTtas mponopuust

20. M3mMepenHue BBICOTHI 31aHUSI HEOOBIYHBIM CIIOCOOOM
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21. MHoTrOIMKash CHMMETPHS B OKPYKAIOIIIEM Hac MUPE

22. IlapkeTsl, MO3arKa U MaTeMaTu4eckuii Mmup Mapuyca Diiepa
23. 3araiouHbIil MUp (HPaKTAIOB

24. Jlorapud™Mbl BOKPYT Hac

25. Iloctpoenue rpadukoB GyHKIUH, COACPKAMUX MOTYITh
26. Bee 3araaku u npumenenne bytoeuiku Kieitna.

27. 'eomerpudeckue GOpMbI B UCKYCCTBE.

28. I'padbl ¥ KX KUCIOJIB30BAHUE

29. I'padbl 1 UX IPUMEHEHHE B aPXUTEKTYpE.

30. 3aragku Luxmonas.

CamocTosTenpHas paboTa 00yJaronmXxcs: MOArOTOBKA K 9K3aMEHY

10
Kouncynpranumn 4
[TpomexxyTouHast arrectanus B popme IK3amena 4
Bcero 336

OcBoeHue y4eOHOro MIpeIMETa MOXKET ObITh PEaJTu30BAHO C NMPUMEHEHUEM 3JEKTPOHHOrO0 OOYyYEeHMs, JUCTAHIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUN B COOTBETCTBUH C JIOKAJIbHBIMU HOPMATUBHbIMU aKTaMU YHUBepPCUTETa
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3. YCJIOBUSA PEAJIN3AIIUU PABOUYEM TPOT'PAMMBI YUEBHOI'O
HHPEIMETA «MATEMATHUKA)

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanms pabodeid mporpaMMbl ydeOHOTO TpeaMeTra TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydarormuxcs, pabodee MECTO TpermojaBareis, I0CKa ydcOHas, HarJsIHbIC
MoCOOMs, KOMIUIGKT JUIA MNPAaKTHYECKUX  paboT, TaOJWIbI, IUTaKaThl,
reoMeTpuueckue (Urypsl, CTEHIbI, yueOHas, CIpaBOYHas JUTepaTypa, y4eOHO -
METOArYecKas JOKYMEHTAIIHS.

3.2. UndopMaumoHHoe o0ecnieyeHne 00yueHust

Jist peanuzanuu mporpaMMbl  OMOIMOTEUHBbIH (OHA 0O0pa3zoBaTEILHOM
OpraHW3allid HWMEET TIIeYaTHbIe W/ WM OJJIEKTPOHHBIE O0Opa30BaTCIIbHBIC W
UH(OPMAIMOHHBIE PECYPCHI:

o Jlamasn, A. A. Maremaruka : yaeOnuk / A.A. JlanasH. — 3-¢ u3A., UCIp. U JIOI.
— Mockpa : UHOPA-M, 2023. — 544 c¢. — (Cpeanee mnpodeccroHaaIbHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 251eKTpoHHBIN. — Pesxxum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasn, A. A. COopHHMK 3aiady Mo MaTreMatuke : ydyeOHoe mocobue / A. A.
Hanmasa. — 3-¢ m3xg. — Mocksa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodheccronanpHOE 06pa3OBaHHe). — ISBN 978-5-91134-803-8. — Tekcr :
AIIEKTPOHHBIN. Pexum JOCTyTIA:
https://znanium. com/cataloq/product/1362444

e [OxHo, H. C. Maremartuka : yue6nuk / H.C. FOxno. — Mocksa : UHOPA-M,
2023. — 204 c. — (Cpemnee mnpodeccuoHanbHoe oOpazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - TekcT : 3JIEKTPOHHBIA. —
Pexxum nocryna: https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MaTtemaTtuka. D51eMeHTHI BbICIIEH MaTeMaTUKH : yY€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodpreB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpeanee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-05-9. — Tekcr : snekTpoHHBIA. — Pexxum nmoctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MaTtemartnka. D1eMeHTHI BBICIICH MaTeMaTHKH : yY€OHUK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-34-9. — Tekct : snekTpoHHbld. — Pexum npocrtyna:
https://znanium.com/read?id=380017

e [llumnogsa, JI. 1. MaTemaruka : yueOHnoe nocobue / JL.W. [llunosa, A.E. [lIunos.

— Mockpa : UHOPA-M, 2020. — 238 c¢. — (Cpeanee npodeccroHaabHOE
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obpazoBanue). — ISBN 978-5-16-014561-7. — Tekcrt : 2neKTpOHHBINA. — Pexxum
nocryma: https://znanium.com/read?id=359850

Marematuka : yueoHoe nocodue / M. M. Uepnenos, H. b. Kapbauunckas, E. C.
Jleb6enena, E. E. XapuroHosa ; mox penakiueir M. M. UepHenoBa. — 3-¢ U311, —
Mocksa : Pocculicknii TOCyIapCTBEHHbIM YHUBEPCUTET mpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — TekcT : 31IeKTPOHHBIN // DIIEKTPOHHBIHN
pecypc mdpoBoit oopazoBarenpHOi cpeasl CIIO PROFobpaszoBanwme : [cait].
— Pesxxum nocrtyma: https://profspo.ru/books/122921

AO6nymnuna, K. P. Marematuka : yue6nuk ansa CIIO / K. P. AGnynnuna, P. I'.
MyxamernunoBa. — Capatos : [Ipodo6pazoBanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 2NMEKTPOHHBIA // DIEKTPOHHBIN pecypc IUGPOBOI
oOpazoBarensHoil cpeabl CIIO PROFobpa3zoBanue : [caiit]. — Pexum noctymna:
https://profspo.ru/books/99917
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX 3a1[aH1/1171, ITPOCKTOB, HCCHGHOB&HHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA 06yan0HlHMHCH

[Tnanupyemblie pe3ynbTaThl OCBOCHHs 001Ie00pazoBarenbHoi AucUIuMHbl B cooTBeTcTBHE ¢ DI'OC CIIO u Ha ocHOBe

PI'OC COQ.
Kox u HaumeHoBaHue IlianupyemMblie pe3yabTaTbl 0CBOCHUSA IUCHUTIINHbBI

(popMupyemsbIx

KOMHETCHIIUU O6mme JucuMIIMHAPHbIE (IIPeIMeTHbIE)
OK  0l. Ilomumate | B yacTu rpa’kJaHCKOTO BOCTIUTAHHUS: - CBOOOJHO OIEpPUPOBaTh MOHATUAMU: PALMOHAIBHOE YHCIIO,
CYLIHOCTh u | -cOopMHPOBAHHOCTH rpaXk1aHCKOU NO3UIMK | OECKOHEYHAs nepuoaAnYeCKas apoOb, NIPOLICHTHI,
COILIMAIbHYIO o6yan01uerocsl KaK aKTHBHOI'O M OTBETCTBECHHOI'0 4WjicHa | UPpallMOHAJIBHOC  4YHCJIO, MHOXCCTBA  PALUOHAIBHBIX H
3HAYMMOCTb cBOEeH pOCCHﬁCKOFO O6HleCTBa, JIEUCTBUTEIBHBIX YHCE, MOAOYJIb JIEHCTBUTEIILHOI'O YHCIIA;
Oynymeit  npodeccun, | -  TPEIACTABICHHE O  MAareMardYeCKUX  OCHOBax | - [MPUMCHATH ApOOM ¥ TPOLCHTHI JUIsi PEIICHHS NPUKIATHBIX
HPOSBIIATH k  Heil | QYHKINOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMH, | 3318 U3 PASTIMIHBIX OTPACICH SHAHUI 1 PCATbHOM JKU3HH,

YCTOWYMBBIN UHTEPEC

MPOIeAYyp TPaKIAHCKOTo o01IecTBa (BBIOOPHI, OMPOCHI U
apyroe),

- YMCHUC B3auMOJICUCTBOBATH C COIMUAJIbHBIMHU
WHCTUTYTAMH B COOTBETCTBUU C UX QYHKIHSIMH H
Ha3HAYCHHUEM.

B yactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTh K TPYZy, OCO3HAHHE IIEHHOCTH TPYIOIIO0MUS,
- UHTEpeC K pa3nu4yHbIM cdepaM mpodecCHOHATHLHON

JCATCIIBHOCTH, CBs3aHHBIM C MaTeMaTHKOHU n (S5
MPUIIOKCHUSAMU,
-YyMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiein

- TPUMEHSTh  NPUOMMKEHHBIE  BBIYHCICHUS,  IpaBUIIA
OKPYTJICHUS, IPUKUAKY U OIIEHKY pe3yiIbTaTa BEIYUCICHUI;

- CBOOOIHO OMNEPHUPOBATH TIOHATHEM: CTENEHb C IEIBIM
MOKa3aTesieM, MCIONb30BaTh MNOAXOAIYI0 (opMmy 3amucu
JNEHUCTBUTENBHBIX YHUCEN JUIsl PEelleHUs MPaKTUYECKUX 3a7ad U
Mpe/ICTaBICHUS JaHHbIX;

- CBOOOJHO OMEpUpPOBATH MOHATHEM: apU(PMETUUECKHI KOPEHb
HaTypaJIbHOH CTEINEeHU;

- CBOOOJIHO OTIEPHPOBATH MOHATHEM: CTETICHb C PAMOHAIBHBIM
roKasaresieM;

- CBOOOJHO ONEpUPOBATH TOHATHUIMHU:
JIECSITUYHBIE U HaTypaJIbHbIE JIOTapu(MBI;

norapum dmcHa,

36




npodeccu U peann3oBbIBATh COOCTBEHHBIC >KU3HCHHBIC
MJIaHBL,

-TOTOBHOCTh W CIOCOOHOCTh K  MaTeMaTHYeCKOMY
0o0pa30BaHMUIO0 ¥ CaMOOOPA30BAHHUIO HA MPOTSIKCHUH BCEH
KH3HH,

-TOTOBHOCTbH K AKTUBHOMY y4aCTuro B pCeICHUN
MPaKTHYECKHX 3a/1a4 MaTEMaTHYECKON HAIIPaBJICHHOCTH;

- cBOOO/IHO OTEpUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHI'€HC,
KOTaHI'€HC YKMCIIOBOTO apryMeHTa;
- ONepupoOBaTh TMOHATHIMHU:
ApPKTaHI€HC YUCIIOBOIO apryMEHTa;
- CBOOOJHO ONEpUPOBATH MOHATHSIMU: MHOXECTBO, OIEpaLuU
HaJl MHOKECTBAMU;

- HCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyisd
ONHCAHUs PEATbHBIX NPOLECCOB U SABJICHUM, TP PEIICHNH 3a]a4
U3 APYruX y4eOHBIX MPEAMETOB;

- cBOOO/IHO ONEpPUPOBATH MOHATUSMU: ONPEICICHUE, TEOopeMa,
ypaBHEHHUE-CIIEJCTBIE, CBOWCTBO MAaTEeMaTHYeCKOro OOBEKTa,
JI0Ka3aTelIbCTBO, PABHOCHIIbHBIE YPABHEHHUS U HEPABEHCTBA.

apKCUHYC, apKKOCHUHYC U
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OK 02. OpranuzoBbIBaTh
COOCTBEHHYIO
JeSITebHOCTD,
BBIOMpATh TUITOBBIC
METOBI M CLIOCOOBI
BBITIOJIHEHUS
npogeccroHaIbHbBIX
3aJa4, OLCHUBATh UX

3G (HEeKTUBHOCTD U
Ka4eCTBO

OK 03. IIpunumats
pelleHHs B CTAHIAPTHBIX
Y HECTaHIAPTHBIX
CUTYyalUsIX U HECTH 3a
HUX OTBETCTBEHHOCTh

B vactu TpynoBOro BOCIIUTaHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH MacTEepPCTBa,
TPYI0TIO0HE;

- HWHTEpPeC K pa3iIuuHbiM cdepaM MpodeccnoHaaIbHON
JeSITebHOCTH,

Osnanenue YHUBEPCATbHBIMU
M03HABATEbHBIMU JIEHCTBUSMU:

a) 0a30BbIC JTIOTUYECKHE ICHCTBHSA:

- CaMOCTOSITENILHO (OPMYJIUPOBATh U aKTyaJH3HUpPOBAThH
npoOIieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK WU OCHOBAHUS
JUIsl CPAaBHEHMS, KiacCUpUKauuu U 000011IeHus;

- OIPENEJIATh LEIH ISATSILHOCTH, 3a/1aBaTh MapaMeTPhl U
KPUTEPHH UX JOCTHKCHHUS;

- BBUIBJIATH 3aKOHOMEPHOCTH
paccMaTpUBAEMBbIX SBICHUSX;

- BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OILICHHBATH
COOTBETCTBHE pE3yJIbTaTOB IIEJSM, OILCHHBATh PHUCKU
MOCTICICTBHIA ACATEIbHOCTH;

- pa3BUBaTh KpPEAaTHMBHOC MBIIUJICHUE TPU PEIICHUH
KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBHS:

- BIAJETh HaBbIKAMH Yy4eOHO-HCCIIEIOBATCIbCKON H
MPOCKTHON  JESATEIbHOCTH, HABBIKAMH  Pa3peIICHHS
npooiieM;

- BBIBIATH  NPUYHUHHO-CIICJACTBEHHBIC
aKTyalM3MpOBaTh 3ajady, BBIIBUIaTh THUIOTE3y €€
pellieHHs, HaXOAWTh apryMEHTHI sl J0Ka3aTelIbCTBA
CBOMX YTBEP)KICHMH, 3a/1aBaTh MapaMeTpbl U KPUTECPHU
peIICHHS;

- QHAJTU3UPOBATh TOJYYCHHBIC B XOJC PEIICHHUS 3aJauu
pe3ybTaThl, KPUTHYECKH OLIEHHBATH MX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH HU3MEHEHHNE B HOBBIX YCIOBUSIX;

y49eOHBIMH

U T[IPOTHUBOpPCHUHA B

CBsA3HU u

-BJIaJIETh METOAAMHU J0KA3aTENIbCTB, AITOPUTMAMU PELICHUS
3aja4; yMeHue (GopMyIupOBaTh ONPEIEICHUs, aKCHOMBI U
TEOpPEMbI, IPUMEHSATH UX, TPOBOIUTH 10Ka3aTEIbHbBIE
pacCyX/IeHus B XO/€ PEIICHUS 3a1a4;

- YMETh OIIEpPUPOBATH MOHATUSAMH: CTETIEHb YUCIIa, Iorapupm
YKCJIa; YMEHUE BBIIOJIHATH BBIUMCIICHUE 3HAUCHUN U
npeoOpa30BaHusl BEIPAXKEHUH CO CTENEHAMH U Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PALIMOHATBHBIX BBIPAKEHUH;

- YMETh ONEPUPOBATH MOHATUSMU: PALIMOHAIILHBIE,
UppaLnOHaIbHbIE, IIOKA3aTelIbHbIE, CTEIICHHbIE,
JorapuMuyecKue, TPUrOHOMETPUUYECKUE YPaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (DYHKIUS, HETIPEPhIBHAS
(GyHKLUS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEACICHHBIN
HHTETpaJl; yMETb HaXOAUTh IPOU3BOJHBIE IEMEHTAPHBIX
(yHKIMI, NCHIOJIB3YS CIIPABOYHbIE MAaTE€PHAJIbl; UCCIIEI0BATh B
MPOCTEUIINX Caydasx (yHKIMA HA MOHOTOHHOCTb, HAXOIUTh
HauOOJIbIINE ¥ HAUMEHBIINE 3HaUYeHHUS (DYHKIUN; CTPOUTD
rpadMKu MHOTOUWICHOB C HCIIOJIb30BAaHHUEM arlapaTa
MaTeMaTHYECKOTO aHaN3a; IPUMEHSTh IPOU3BOIHYIO TIPH
pelleHn  3a1a4 Ha IBUKCHHE; PEIIaTh MPAaKTUKO-
OpPHEHTHPOBAHHBIE 33741 Ha HANOOJBIINE U HANMEHBIIIHE
3HA4YEHUs, HA HAXOX/IEHHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHITHAMH: PAlHOHATbHAS QYHKITHS,
nokasaresnbHas QyHKIuS, cTeneHHas GyHKINS,
norapudmuyeckas GyHKIHsI, TPUTOHOMETPUYECKUE (PYHKLIUH,
oOpaTHble (PYHKLHU; YMEHUE CTPOUTH IPAPUKU U3yUEHHBIX
(yHKIMH, NCNIOJIB30BaTh IpapUKU MpU U3yYEHUH MPOLIECCOB U
3aBUCHUMOCTEH, PH PEILIeHUH 3a/1a4 U3 APYTUX yUeOHBIX
MPEIMETOB | 33]1a4 U3 PeaIbHOM KU3HU; BRIpaXath (hopMynamMu
3aBHCHMOCTH MEXIy BEIIMUYNHAMH,

- YMETh pelIaTh TEKCTOBBIE 3a7ja4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJIH U YacTH, Ha JABIKEHUE, paboTy, CTOUMOCTh
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- }/MCTB HepeHOCI/ITB 3HAHHUSA B HOSHaBaTeHBHYIO 58
MPAKTUYECKYIO 00J1aCTH KU3HEACATEIbHOCTH;

- YMETb MHTEIPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX
obOacreii;

- BBIABUraThb HOBBIC WJCH, MpearaTb OPUTHHAJIbHBIC
MOJIXO/IbI ¥ PEIICHUS U CITIOCOOHOCTh UX MCIIOJb30BAHUS B
[O3HABATEJILHOM U COIMATBHOMN MPAKTHUKE

TOBAPOB U YCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH yIIPaBICHUS
JUYHBIMH U CEMENHBIMU (PUHAHCAMU); COCTABIIATH BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJa4H,
HCCIIE0BATh MOJYYEHHOE PELICHNE U OLICHUBATh
IPaBAONOA00HOCTb Pe3yIbTaTOB;

- YMeTb ONEPUPOBATH MOHATHAMU: CpeJHEe apu(METHUECKOE,
MenuaHa, HauOoJblee 1 HaUMEHbIIee 3Ha4eHUs], pa3Max,
AMcHepcHs, CTaHJapTHOE OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMETh
U3BJIEKaTh, MHTEPIIPETUPOBATH HHPOPMALIUIO, ITPEICTABICHHYIO
B TaONUIaX, Ha qUarpammax, rpadukax, OTpa)karollyr CBOWCTBA
peabHbIX IPOLIECCOB U SIBICHUI; IPEACTaBIATh HH(POPMAIHIO C
HIOMOIIBIO TAOJIUI] U AUATPAMM; UCCIIE0BATh CTATUCTUYECKHUE
JTaHHBIE, B TOM YHCJIe C IPUMEHEHHEM IpaMueCcCKUX METO/I0B U
9JIEKTPOHHBIX CPEACTB;

- YMETb ONEPUPOBATh MOHATUAMM: CIIy4ailHbII ONBIT U
cllyyailHOe COOBITHE, BEPOSTHOCTD CIIy4allHOI'O COOBITHS;
YMEHUE BBIUUCIIATh BEPOSITHOCTD C UCIOIBb30BaHHEM
rpaguIecKux METOJ0B; IPUMEHSTh (POPMYIIbI CIOKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (HaKThl U (GOPMYIIBI
IIPY PEIICHUY 3a]a4; OLICHUBATh BEPOSATHOCTH PEAIBHBIX
COOBITHI{; 3HAKOMCTBO CO CITy4aiiHBIMHU BEJTMUMHAMU; YMEHHE
MIPUBOIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCET B
MIPUPOAHBIX U OOILIECTBEHHBIX SIBICHUSX;

- YMETh ONIEPUPOBATH MOHATUSAMHM: TOUKA, TPSIMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN yroj, CKpEeIUBAIOIUECS IPSIMBIE,
NapajIeNIbHOCTh U NEPHEHIUKYIISPHOCTD IPSMBIX U
IUIOCKOCTEH, yroi MexXly IPSMbIMU, YTOJI MEXY IPAMON U
IJIOCKOCTBIO, YTOJI MEXKAY IUNIOCKOCTSMH, PACCTOSIHUE OT TOUKH
710 TUIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMU, PACCTOSHUE
MEXy INIOCKOCTSAMU; YMEHHE UCTIO0Ib30BaTh IIPU PEIICHUN
3a7a4 U3y4eHHbIe (PaKThl M TEOPEMbI ITIAHUMETPUH;, YMEHHUE
OLICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOILET0 MHUPA;

- YMETb ONIEPUPOBATh MOHATUAMH: MHOTOIPaHHUK, CCUECHHE

39




MHOTOTpaHHMKa, Ky0, Mapajjiesienune1, npusMa, nupamMmua,
¢urypa v HOBepXHOCTh BpaILCHHs, IWIMHID, KOHYC, 11ap,
cthepa, ceueHus PUrypsl BpalieHus, ITOCKOCTh, KACAOIIAsICs
cdepsl, IUIMHPA, KOHYCA, IIOUIA (b IOBEPXHOCTH TUPAMHU/IBI,
MIPU3MBI, KOHYCa, IIWJINHIIPA, IIomaab chepsl, 00beM Kyoa,
MPSIMOYTOJILHOTO MapaieNienuIeaa, TUPaMHIbl, TIPHU3MBI,
OWIMHAPA, KOHYCa, [Iapa; yMEeHUe n300pakaTh MHOTOTPaHHHUKH
Y TIOBEPXHOCTH BPAILCHHUS, HX CEYCHHUS OT PYKH, C TIOMOIIIBIO
YEepTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUILHBIE MHOTOTPAHHHKH;

- YMETh ONEPUPOBATH MOHITUAMHU: JBUKCHHUE B IPOCTPAHCTBE,
no/100HbIe (PUTYpHI B IPOCTPAHCTBE; UCTIOIH30BATh OTHOIICHHE
TUIOIIACH TOBEPXHOCTEH U 00bEMOB MOJOOHBIX (UTYp TPU
peleHnH 3a/1ay;

- YMETb BBIYHCIATh TEOMETPHUECKUE BETMYMHBI (IJTMHA, YTOJI,
IUIOIIAb, 00BEM, TUIOLIA (b TIOBEPXHOCTH), UCIIOIB3YS
n3ydeHHbIe (POPMYITBI U METOJIBI;

- YMETh ONIEPUPOBATH MOHATUSAMHU: MIPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE TPOM3BEACHUE, YTOJI MEXKIY BEKTOpaMHU, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHCJIO0; HAXOAUTH C
MTOMOIIBIO U3y4EHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI OTPE3Ka,
pacCTOsSIHUE MEXKIY ABYMS TOUKAMH;

- YMETb BBIOMPATh NOAXOASIINN U3yUYEeHHBIA METO ISt
pelIeHus 3ajau, pacro3HaBaTh MaTeMaTU4YECKHE (DaKThI U
MaTeMaTHYeCKHUEe MOJIENIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOJIUTH MPUMEPDI
MaTeMaTHYECKUX OTKPBITUHA POCCUMCKON 1 MUPOBOM
MaTEMaTHYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATHUAMH: OTIpECIICHUE, aKCHOMa,
TeopeMa, CIe/ICTBHE, CBOWCTBO, MPU3HAK, JJOKA3aTEIBCTBO,
paBHOCHIILHBIC (HOPMYIMPOBKH; YMEHUE (POPMYITHUPOBATH
00DaTHOE W NDOTHBONOIOKHOE VIBEDKICHUE, IDUBOIUTE |
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OK 04. Ocy1iecTBisTh
MIOUCK U MCTIOJIb30BAHUE
uHbopMaIu,
HEOOXOIMMON 1A

3¢ (deKTUBHOTO
BBITIOJIHEHUS
npogeccroHaIbHbBIX
3ajad,
pohecCHoHaIbHOTO U
JTMYHOCTHOTO Pa3BUTHSI

OK 05. Ucnonws3oBath
WH(POPMAITMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH B
npodeccruoHaNbHOM
JeSITeIIbHOCTH

B 00nactu eHHOCTH HAyYHOTO MTO3HAHU:

- ¢(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HAYKH U OOLIECTBEHHOMH
NOPaKkTHKM,  OCHOBAaHHOTO  Ha  JUAloOre  KYJIbTYD,
CIOCOOCTBYIOILIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
HOJUKYJIBTYPHOM MUDE;

- OCO3HaHME LIEHHOCTH HAY4YHO! JesITeIbHOCTH, TOTOBHOCTh
OCYIIECTBJATh  TPOEKTHYI0 U HCCIENOBATEIILCKYIO
JeSITebHOCTh UHIMBUYaJIbHO U B TPYIIIE.
OBnanenue YHHUBEPCAIbHBIMU
MI03HABATEJILHBIMU JIEHCTBUSAMU:

B) pabota ¢ HHpOpMaIIHE:

- BIAJeTh HaBbIKAMM TOJy4eHHs HHPOpMaLuM U3
MCTOYHHMKOB Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYIIECTBIIATh
MOUCK, AaHalIM3, CUCTEMATU3alMI0 U HMHTEPIPETALHIO
uH(popMaLnH pa3TUYHbIX BUIOB U (OPM MPEACTaBICHNUS;

- Cco3JaBaTh TEKCThl B PAa3lIMYHBIX (hopMarax C ydeTOM
Ha3Ha4eHUs] UHPOPMAIMU U LENEBON ayIUTOPUH, BBIOHpast
ONTUMAJIbHYIO (hOpMy MpeCTaBIeHHs U BU3yaIU3aLUH;

- OILIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMAINY,
€e COOTBETCTBHE MPABOBBIM U  MOPAJIbHO-3TUYECKUM
HOpMaM;

- HUCHONb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA B peleHnn
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OpPraHU3alMOHHbIX
3aja4 ¢ coONI0JeHHeM TpeOOBAaHUI HPrOHOMUKHU, TEXHUKU
0€30I1acCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMs], TIPABOBBIX U
TUYECKUX HOPM, HOPM MH(OPMaAIIMOHHOH 6€3011acHOCTH;

- BHaJeTh HABBIKAMHM  PACMO3HABaHMSA W 3aIUTHI
nHpopManuu, THPOPMAMOHHON 6€30MaCHOCTH JINYHOCTH

y4eOHBIMU

- yMeTh ONEpHUPOBATH MOHATUSAMH: palMOHAJIbHAsA (QYHKIHMA,
MoKa3aTesbHast byHKIMS, CTEIEHHAas byHKIHS,
norapudmuyeckass (QyHKIUS, TPUTOHOMETpHUECKHUE (DYHKIUH,
oOpaTHble (YHKIIWH; yMEHHE CTPOUTHh TpaHuKH H3YICHHBIX
(GyHKIUH, UCTIONB30BaTh TpapUKH NPU U3YUYEHUH MPOIECCOB U
3aBUCUMOCTEH, NpU PpEHIeHWH 3a4ad M3 JPYruxX Yy4eOHbIX
MIPEMETOB U 33a4 U3 peajbHOM JKU3HU; BhIpaXkaTh (HopMyIaMu
3aBHCUMOCTH MEX]y BEITUYHHAMU;

- YMETh ONEpPUPOBATH MOHSATHUAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUH
U HEPaBEHCTB, PaBHOCWIHHOCTh YPAaBHEHUH, HEPABEHCTB H
CHCTEM, palllMOHaJbHbIE, HUPPALMOHAIbHbIE, II0Ka3aTEJIbHBIE,
CTETIEHHBIE, Jorapudmudeckue, TPUTOHOMETPUUYECKUE
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI; YMETh PelIaTh ypaBHEHUS,
HEPaBEHCTBA W CHCTEMBI C IOMOIIBIO PA3IUYHBIX IPUEMOB;
pemaTh ypaBHEHHs, HEPaBEHCTBA M CHUCTEMBI C MapaMEeTPOM;
MPUMEHSTh YpaBHEHHSI, HEPABEHCTBA, UX CHCTEMBI JJISl PELICHUS
MaTeMaTHUYECKUX 3aa4 U 33/1a4 U3 Pa3IHyHbIX 00NacTeil HayKu
Y peasIbHOM YKU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMH: JBHKCHHUE,
napajyieNIbHblii  TIEPEeHOC, CUMMETpHS Ha IUIOCKOCTM U B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3zoBaHue Moaoous, moao0HbIe
(Gurypsl; ymMeTh pacro3HaBaTh paBHbIE U 1MOJ00HBIE (DUTYpBI, B
TOM 4HCJIE€ B TPHPOJE, HCKYCCTBE, ApPXUTEKTYpEe; YMETh
WCIONBb30BaTh  I'€OMETPUYECKHE  OTHOILUEHMs,  HAaXOJUTh
reOMETPUYECKUE BEIUYUHBI (JUIMHA, Yrojl, IUIOAAb, OOBEM)
MpU pEelIeHUH 3aJa4 M3 JAPYruX Yy4eOHBIX NPEeIMETOB U U3
peabHOM KU3HU

OK.06. Paborats B
KOJUIEKTHBE U KOMAaHJIE,
3 dexTrBHO 00MATHCS C

TOTOBHOCTbH K CaMOpa3BUTHUIO, CaMOCTOATCIIBHOCTH U
CaMOOIIPEACIICHHUIO,

-OBJIaACHHUC HaBbIKaMH yqe6H0-HCCHCHOB&TCHBCKOﬁ,

- YMCTb OICpUPOBATH IOHATHAMMU: CJ'Iy‘I&fIHLIfI OIIBIT H

cilyyaifHoe COOBITHE, BEPOSITHOCTh CIIYYallHOTO COOBITHS; YMETh
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KOJUJIETaMH,
PYKOBOJICTBOM,
oTpeOUTEIIMU

OK.07. Bpatb Ha cebs
OTBETCTBEHHOCTb 32
paboTy WICHOB KOMAHIBI
(MOTYMHEHHBIX ),
pe3ysbTaT BHIIOTHCHUS
3a/1aHUi

MPOEKTHOU U COIMATBHOMN AeSTETLHOCTH;

OBnanenue YHHUBEpCaAIbHBIMU KOMMYHHKaTHUBHBIMU
JEHUCTBUSMMU:

0) cOBMECTHas JIESTEIbHOCTD:

- IOHMMAaThb M HCHOJb30BATH NPEUMYLIECTBA KOMaHIHOW H
VHIUBUYalIbHOH paboThI;

- TpUHMMAThb  LEIM  COBMECTHOH  JEATENIBHOCTH,
OpPraHU30BbIBATb U KOOPJAMHUPOBaTb [JEHCTBUSA 1O €€
JOCTHKECHHIO: COCTAaBJIATH IUIAH JEHCTBHUM, paclpeneisiTh
pOJM C y4EeTOM MHEHHMH yYaCTHHUKOB OOCYKIAaTh PE3yJIbTaThl
COBMECTHOI pa0oThI;

- KOOpAMHHUPOBATH M BBINOJHATH pabOTy B YCIOBHUSX
peaJIbHOTO, BUPTYaJILHOTO u KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYLIECTBIATh NO3UTUBHOE CTPATETMYECKOE IOBEACHUE B
pasNIMYHBIX  CUTyalusiX, IpOSABIATb  TBOPYECTBO U
BOOOpaKE€HUE, ObITh NHULIUATUBHBIM.

BBIYUC/IAATE BEPOATHOCTH C  HCIIOJIB30BAHHUEM I‘paq)I/I‘-IGCKI/IX

METOJIOB; TPUMEHSATh (POPMYIBl CIOKEHUS M YMHOKCHHS

BEpOATHOCTEH, KOMOMHATOpHbIE (aKkThl U  (OPMYIIBI

pelIeHNH 3aJa4; OLIEHMBATh BEPOSTHOCTU PEATbHBIX COOBITHIA;

npu

3HAKOMCTBO CO CJIy4YallHBIMU BEJIMUYMHAMU; YMEHHE MPUBOJIUTH
MIPUMEPBI TIPOSIBJIICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX H
OOILIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHSIMH: CTETICHb C IIEJIBIM
MOKa3aTejeM, KOPEHb HaTypajdbHOW CTENEHHU, CTENeHb C
CTEIICHb C JIEHCTBHUTEIBHBIM

norapudm dwucia,

paLMOHAIBHBIM [OKa3aTelleM,
(BemecTBEHHBIM)  TOKa3aTeseM, CHHYC,
KOCHHYC U TaHT€HC IIPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpHUPOBATh MOHATUAMU: Tpaduk QyHKIUH,

oOpatHast pyHKIMSA, KOMIIO3UIMS QYyHKIMH, THHEeHHas QyHKIuS,

KBaZipaTuyHas (QYHKIMSA, CTEHNEHHas (QYHKIUA C  LEIbIM
rokaszaTejeM, TPUTOHOMETpUYeckne (QyHKUIUH, OOpaTHbIE
TPUTOHOMETPUUECKHE byHKIMY, HoKa3aTeabHas u

norapudmudeckas QyHKIMH; YMETh CTPOUTH Tpaduku QyHKITUH,
BBITIOJIHATH MTPeoOpa3oBaHust rpauKoB (yHKIIHIA;

- YMETh HCIOJb30BaTh Tpapuku QYHKIMHA Ui HU3YYEHHS
MPOILIECCOB ¥ 3aBHCHMOCTEH IIPU pEHICHHH 3aJad W3 JPYTHX
y4eOHBIX TPEJIMETOB M W3 pEallbHOM JKU3HH; BBIPAXKATH
(hopMynaMu 3aBUCHMOCTH MEKIY BETUUNHAMM;

- CBOOOJIHO ONEpPUPOBATh MOHATHUSMH: YETHOCTh (YHKIIWH,
dhyHKIIHN, byHKIINH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (YHKIUH, HanOoIblIee U
HavMeHbIIee 3Ha4YeHWs (QYHKIMUM Ha TPOMEXKYTKE; YMETh

NEpUOAUIHOCTD OT'paHUYCHHOCTD

MPOBOAMTD UCCIIEIOBaHUE (DYHKIIUY;
- YMETh HCIIOJb30BaTh CBOWCTBA W TpapuKH (QYHKIMH JUIs
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peleHusl ypaBHEHHH, HEPAaBEHCTB U 3ajlad C IapaMeTpamu;
n300pakaTh HA KOOPAMHATHON TIOCKOCTH MHOXKECTBA PeIICHUIN
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

OK.08. CamocTosaTensHO
OTIpENeIsATh 3a/1a4n
pohecCHOHaTHHOTO U
JMYHOCTHOTO Pa3BUTHS,
3aHUMATHCA
camoo0pa3zoBaHHEM,
OCO3HAHHO ITAHUPOBATh
ITIOBBIIIICHUEC
KBaJIM(pUKALIUN

OK.09.
OpueHTupoBaThHCS B
YCIIOBHSIX YaCTOW CMEHBI
TEXHOJIOTUH B
npogecCuoHATbHON
NESITEILHOCTH

B o0macti 1yXxOBHO-HPAaBCTBEHHOTO BOCTIMTAHHS:
- c(popMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO

MIOBEICHUS;
- CIIOCOOHOCTH OLEHMBaTh CHUTYyallMl0O W IPUHUMATH
OCO3HAaHHBIE pELICHUs, OpPUEHTHPYICh HAa MOpPAJIbHO-

HPABCTBEHHbIE HOPMBI M ICHHOCTH;
- OCO3HAHHE JHYHOTO BKJaJa B IOCTPOSHHE YCTOMYHBOTO
Oyaywero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTENSIM H (HJIH)
IpYyrUM 4WICHAM CEMbH, CO3JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHA IEHHOCTEH CEeMEHHON IKU3HH B
COOTBETCTBHH C TPaIuIMIMHU HapoJ0B Poccum;

OBnazieHre YHUBEPCATBLHBIMH PETYISTUBHBIMU JACHCTBUAMU:
a) CaMOOpTaHU3aIHsL:

- CaMOCTOSITENIEHO  OCYHIECTBIISITH  ITO3HABATEIBbHYIO
NEATeNIbHOCTh,  BBIBIATH  NPOOJEMBI,  CTaBUTh |
(dbopMynupoBaTh COOCTBEHHBIE 33Jadd B 0Opa30BaTEIBHOM
JEATeIbHOCTU W )KU3HEHHBIX CHTYaIHsX;

- CaMOCTOSITEIBHO COCTABIATH IUIAH PEIICHHS MPOOJIEMBI C
Y4ETOM MMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEI
U TIPETOYTEeHU;

- 1aBaTh OLICHKY HOBBIM CUTYaIHsIM;

CrocoOCcTBOBaTh ()OPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM
SPYIMLUH B Pa3HBIX 001aCTSIX 3HAHUM, ITOCTOSIHHO MOBBIIIATH
CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIH yPOBEHB;

6) CAaMOKOHTPOJIB!

UCIIONIB30BaTh NMpPUEMBbI pedIeKcHu Ui OLEHKH CHTYallWH,
BBIOOpA BEPHOTO PELICHHUSE;

- yMeTh OIICHWBAaThb PHCKH U CBOEBPEMEHHO IPUHUMATH
pELIeHUs 10 UX CHI)KEHHIO;

- yMETb  ONEpUpPOBaTh  MOHATUSMHU:  palUOHAJIbHbBIE,
HppaLMOHAJIbHBIE, [OKa3aTeJIbHEbIE, CTEIEHHBIE,
JorapuMUYecKre, TPUTOHOMETPUYECKHE  ypaBHEHUS |

HEPABEHCTBA, UX CUCTEMBI;

- YMeTb OIEpPHPOBATh IOHATHAMH: MHOTOTPaHHHK, CCUCHUE
MHOTOTpaHHHKA, KyO, Mapajulelenune], Ipu3Ma, NHPaMUAa,
¢urypa M MOBEPXHOCTh BpAIIEHUS, LWIMHAP, KOHYC, Liap,
cepa, ceyeHus GUIypsl BpamieHHs, IUIOCKOCTb, KaCAIOLIAsICS
cdepsl, TWIMHAPA, KOHYCa, IUIONIA b OBEPXHOCTH MUPAMHIHI,
IpU3MBbl, KOHyca, LMIMHIpA, IUIomans chepsl, o0beM Kyoa,
HPSIMOYTOJBHOTO
[WJIMHApA, KOHYyca, [Iapa; YMEHHEe U300pakaTh MHOTOTPaHHUKH

napajuiejaenuneaa, IMUupaMu/bl, JI[IPU3MBbI,

N IOBCPXHOCTU BpAIICHHA, UX CCUHCHHA OT PYKH, C IMOMOIIbLIO
YCPTCIKHBIX HHCTPYMCHTOB MW OJJICKTPOHHBIX CPCACTB; YMCTb

pacno3HaBaTb YMETHb

CUMMETPUI0O B TIPOCTPAHCTBE;

pacnno3HaBaThb MMPABUJIbHBIC MHOT'OI'PAHHUKH,

- YMETb OIIEpUPOBATH IOHATUAMHU: IIPSIMOYIOJbHAs CHUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHL BEKTOPA,
CKAJLIPHOE IIPOU3BEICHUE, YIOJN MEXAY BEKTOpaMu, CyMma
BEKTOPOB, IIPOU3BEICHUE BEKTOpPA HAa YHCIO; HAXOOUTh C
MIOMOILBIO U3YYEHHBIX (POPMYJT KOOPAUHATHI CEPEAUHBI OTPE3KA,
paccrosiHue MeXAy ABYMs TOYKaMU
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IIK 2.3. YuacTBOBaThH B
aHajM3e mpoiecca u
pe3ynbTaToOB

eI TENBHOCTH

CTPYKTYPHOI'O
noJipa3aesieHusl.

B yactu TpyoBOro BoCuTaHUs:
- TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH TPYAOIIOOUS,
- UHTEpeC K pa3nuyHbIM cdepaM MpodeccHoHaTbHON

NEeSITENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u e
MIPHUIIOKCHUSIMH,
-yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymien

npoeCcCu M pean30BbIBATh COOCTBEHHBIC >KU3HEHHBIC
IJIAHbI,

-TOTOBHOCTH M  CIOCOOHOCTh K MaTeMaTHYECKOMY
0o0pa30BaHMIO W CaMOOOPA30BAHHUIO HA MPOTSIKCHUH BCEH
KU3HH,

-TOTOBHOCTbH K AKTUBHOMY yY4acCTuro B pEeICHUN
MPaKTHYECKHUX 33/1a4 MaTEeMaTHUYECKOW HaIPaBJICHHOCTH;
OgnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU
I1IO3HAaBATCIIbHBIMU HeﬁCTBHﬂMHI

a) 0a30BbIE UCCIIEAOBATEIIbCKUE JCHCTBUA:

- HUCIOJNB30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN
WHCTPYMEHT  IO3HaHUs, (QOpPMYyJIUpOBaTh  BOMPOCHI,
¢bukcupymoIme MpoTUBOpeYne, MpodIemMy, YCTaHABINBATh
HCKOMOE W  JIaHHOE, dbopmMupoBaThH TUTIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINIO, MHEHUE;

- IIPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN
SKCIEPUMEHT, HCClIeIOBaHuE o YCTaHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHHS,
Mpoliecca, BHISBICHHUIO 3aBUCHMOCTEH MEXAYy OOBEKTaMH,
SABJICHUSAMM, ITPOLECCAMU;

- CaMOCTOSITENILHO (POPMYTUPOBATH OOOOIICHHS U BBIBOJIBI
o pe3yibTaTam MPOBEAEHHOTO HaOJTIOICHUS,
HCCIE0OBaHMs, OLIEHMBATh JOCTOBEPHOCTH MOJMYyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

- MPOTHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a
TaK)K€ BBIJIBUTATh TPEATONOXKECHUS O €ro pa3BUTHH B

- CBOOOJIHO  ONEPUPOBATH
CTEPEOMETPUU  IPU  PEIICHUU
MaTeMaTUYECKUX PACCYXACHUIL;

- IPUMEHSATH aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX
IIPY PELICHUU TEOMETPUYECKUX 3a/ad;

- KJIaccH(UIMPOBaTh B3aUMHOE PACIOJIOKEHUE NPSAMBIX B
IPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MpPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE;

- CBO6OI{HO OIICPUPOBATH TMOHATUAMHU, CBA3AHHBIMU C
yrjiaMM B IPOCTPAHCTBE: MEXAY NPSIMBIMH B IIPOCTPAHCTBE,
MEX]y NPSIMOH U TNIOCKOCTBIO;

- CBO6OI{HO OIICPUPOBATH TMOHATUAMHU, CBA3AHHBIMU C

OCHOBHBIMH
3a1a4 u

MOHATUSAMU
NIPOBEICHUU

MHOTOTPaHHUKAMH;
- CBOOOTHO pacrno3HaBaTh OCHOBHbIE BU/IbI
MHOTOTPaHHUKOB  (MpU3Ma, MNHUpaMHIa,  [PSIMOYTOJIbHBIM
napaienenumnes, Kyo);

- KJ1accu(UIMpPOBaThH MHOTOTPaHHUKH, BbIOMpast

OCHOBaHMS IS KJIaccu(UKauu;

- CBOOOZHO ONEpUPOBaTh MOHITUIMH,
CeueHHEM MHOTOTPaHHUKOB IJIOCKOCTHIO;

- BBINOJIHATD napaJsenbHoe, LIEHTPaJIbHOE u
OpPTOTOHAJIbHOE  IPOEKTHpOBaHHE (GUIyp Ha  IUIOCKOCTH,
BBITOJIHATH U300pakeHust (GUTyp Ha IIIOCKOCTH;

- CTPOUTH  CEYEHHs]  MHOTOTPAHHUKOB  Pa3IHMYHBIMHU
METOJAMH, BBINOJHATh (BBIHOCHBIE) IUIOCKUE YEPTEkKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (QUIYp: BUA CBEpPXY, COOKY,
CHM3Y;

- BBIUUCIIATh IUIOLIAAN IOBEPXHOCTEH MHOIOrPaHHUKOB
(mpu3ma, nMpamMuja), T€OMETPUYECKUX Teld C IMPUMEHEHUEM
dopmyu;

- CcBOOOJTHO ONEpUPOBATh MOHITHUSAMHU: CHUMMETPHUS B
MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH, LIEHTP, OCh
U IJIOCKOCTh CUMMETPUHU (PUTYPBI;

CBA3aHHBIMH C
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HOBBIX YCJIOBUSIX;

0) COBMECTHasl IeITCIbHOCTD:

- IOHUMATh ¥ UCHOJBH30BATH MPEUMYIIECTBA KOMAH/IHOW H
UHIUBUAYAJIBHON pabOThl MpU PELIEHUH Y4eOHBIX 3azad,
MPUHUMATD 11T COBMECTHOM JIEATEILHOCTH, IIJIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOHM pabOTHI, paclpenessiTh BHIIBI
paboT, noroBapuBaThCs, 0OCYXKIATh MPOIECC U PE3YIbTAT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

- yyacTBOBaTb B  TIpYHNOBBIX (opmax  paboOThI
(obcyxneHus, OOMEH MHEHHH, «MO3TOBBIE IITYPMBD» H
UHbBIE), BBIMOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATD
CBOU JCWUCTBUS C JPYTUMH WICHAMH KOMaHJbI, OIICHUBAThH
Ka4yecTBO CBOEr0 BKJIa/la B OO MPOIYKT 1O KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.
OBHa,IIeHI/Ie YHUBEPCAJIbHBIMHU PCTYJIATUBHBIMU
JNIEUCTBUSIMU:

B) CAaMOOPTaHU3aLINsL:

- COCTaBIIATH ILJIaH, aJITOPUTM PEIICHUS 3a/1auH,

- BbIOMpaTh cHoco0 pemeHus ¢ y4ETOM HMEIOIIUXCS
PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTBI PELICHUMN C
y4€TOM HOBOM MH(pOpMAIIHH.

- CBOOOJTHO ONepUpOBaTh MOHSTUAMH,
COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAUHATAM B IPOCTPAHCTBE;
- BBITIOJIHSATH JIEHCTBUS HaJl BEKTOPaMU;

- pemate 3aJayd Ha JI0Ka3aTeIbCTBO MaTEMaTHYECKUX
OTHOIIEHUH W  HAXO0XKIEHUE TEOMETPUYECKUX  BEJIMYMH,
MIPUMEHSSI U3BECTHBIE METOJbI MPHU PEHICHUH MaTeMaTHYECKUX
3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CIOXKHOCTH;

- NPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpEACTBA H

JIEKTPOHHO-KOMMYHUKAIIMOHHBIE ~ CUCTEMbl IPH  PELICHUU
CTEpEeOMETPHUECKUX 337124,
- U3BJEKaTh, IPeoOpa3oBbIBATh M HHTEPIPETUPOBATDH

UH(OPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax,
IpeACTaBICHHYIO Ha YepTeKax U pUCYHKaX;

- OPUMEHATh  IOJydeHHbIE 3HAHMWSA HA  IPaKTHKE:
CpaBHMBaTh M aHAJIU3UPOBATh peajbHbIE CUTYALUH, IPUMEHSATDH
U3y4dEeHHbIE  TOHATUS B Mpolecce  IIOMCKAa  pELIeHUs
MaTeMaTH4ecKu chOpMyIUPOBAHHON MPOOIEMBI, MOIEINPOBAThH
pearbHbIE CUTyallMM Ha S3bIKE TEOMETPUH, MCCIEN0BaTh
MOCTPOEHHbIE MOJIETM C MCIOJb30BAaHUEM T'€OMETPUYECKUX
MOHATUIM W TeopeM, ammapara ajareOpsl, pelaTh MPAKTUYECKUe
3a]a4u, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUUECKUX BEIUYMH;

- UMETh NPEACTaBIECHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHS
TEOMETPHUH KaK COCTAaBHOW dYacTh (yHOaAMEHTa pa3BUTHSA
TEXHOJIOTHIA;

- CBOOOZHO OMEPUPOBATh TOHATUSIMHU, CBS3aHHBIMH C
LWINHAPUYECKON, KOHNYECKOH U c(hepuyecKoil TOBEPXHOCTIMH,
OOBSICHATB CIIOCOOBI MOJTyYEHHUS;

- ONEpUPOBATh IOHATHAMH, CBSI3aHHBIMH C  TelaMHu
BpallleHUs: LWIMHIPOM, KOHycOM, cdepod U  IIapom;
pacro3HaBaTh Tela BpamieHus (IHIHHIp, KOHYC, cdepa U map) u
OOBSICHATH CIIOCOOBI MOTyYSHHUS T BPAIICHUS;

- KJIACCU(UIIMPOBATh B3aMMHOE PACIIOJIOKEHHE cepsl H
IUIOCKOCTH;
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- BBIYHCIIATh BEIMYHMHBI 3JEMEHTOB MHOTOTPAaHHUKOB U
TeJ  BpalleHus, OOBEMBI M  IUIOUIAJM  IIOBEPXHOCTEH
MHOTOIPaHHMKOB M TeJl BpAIIEHUS, I'€OMETPHUUECKUX Tel ¢
MIpUMEHEHUEM (HOPMYIT;

- CBOOOZHO ONEpPUPOBATh TMOHATUSMHU, CBS3aHHBIMH C
KOMOMHAIMAMH  Tel  BpallleHus U MHOTOTPaHHMKOB:
MHOTOTPaHHUK, BIHMCaHHBIH B cdepy M ONUCAHHBII OKOJIO
chepbl, cdepa, BIUCAaHHAE B MHOTOIPAaHHUK WIH  TeJNO
BPALICHHUS;

- BBIUUCIIATH ~ COOTHOLIGHHS ~ MEXIy  IUIOIIAJIMU
HOBEPXHOCTEH U 00bEMaMU OJJOOHBIX Tell;

- n3o00paxkaTb  M3ydaemble ¢burypsi, BBITIOJTHSATD
(BBIHOCHBIE) IUIOCKHE 4YEpTEeXH U3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BUa cBEpXy, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJl BpalllCHNUS;

- U3BJIEKaTh, WHTEPIPETHPOBaTh M INPeoOpa30BHIBATH
uH(pOpMaLUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UrypaXx,
MPEeACTAaBICHHYIO Ha YepTeKax

U PHCYHKax;

- CBOOOJHO  OHepupoBaTh  IMOHATHEM  BEKTOp B
MIPOCTPAHCTBE; BBHIIIOJIHSATH ONEPALMH HAJl BEKTOPaAMH;

- 3aJ]aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOH cHCTEME
KOOp/IMHAT;

- pemaTh TeOMETPUYECKHE 3a/1aul Ha BBHIYMCIICHUE YTJIOB
MEXAY MPSIMBIMU U IUIOCKOCTSIMH, BBIYHCIEHHE PACCTOSHUN OT
TOUKU [0 IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A MPHU PELICHUH;

- CcBOOOJHO ONEPHPOBATH MOHATHSMHU, CBS3aHHBIMU C
JBMKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKEHUIL;

- BBITIOJIHATh HM300paK€HHsT MHOTOTPAHHUKOM U Tel
BpalleHWs TpH HApaJIeIbHOM  IE€PEHOCe, LEHTPaIbHOU
CUMMETPHH, 3€pPKaIbHOM CHMMETpPHH, NPU IOBOPOTE BOKPYT
TIPSIMOH, TipeoOpa3oBaHMs MMOT00WS;
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- CTPOUTh CEUECHHUS] MHOTOTPAHHMKOB M TEJ BpaIlCHUS:
ceyeHHUs NWIMHApa (TMapajijiebHO W TEPICHIUKYISPHO OCH),
ceueHHUs KOHyca (TmapajuleIbHOE OCHOBAaHHMIO W TIPOXOJIAIIESE
yepe3 BepIINHY), CEUCHUS 11apa;

- WCIIOJIb30BaTh METOJBI TMOCTPOCHHSI CEUCHUW: METOJ
CJIe/IOB, METO/I BHYTPEHHETO MPOCKTUPOBAHMSI, METOJ] TIEpeHOCa
CEeKYIIEH TIOCKOCTH;

- JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

- MPUMEHATH TeoMeTpuueckue (akThl ISl pPelIeHUS
CTEPEOMETPUYECKHUX 3aJ1a4, PEIO0JIaraloliuX HECKOIbKO 1IaroB
pelleHus, €CJIU YCIOBUS MPUMEHEHUs 3aJaHbl B SIBHOM U
HesIBHOH opme;

- pewiath 3aJayd Ha J0Ka3aTelbCTBO MAaTEMaTHUYECKUX
OTHOIIIEHUH U HAaXOXJICHUE T€OMETPUUECKUX BEITUYMH;

- MPUMEHSATh TPOTPaMMHBIE CPEJCTBA M AJIEKTPOHHO-
KOMMYHUKAITUOHHbBIC CHUCTEMBI npu peuieHnu
CTEPEOMETPUIECKUX 3a]1aY;

- MPUMEHSATh  TMOJY4YeHHbIE 3HAHHWS HA  MPAKTUKE:
CpaBHUBATh, AHAIM3UPOBATH M OIICHUBAThH PEalbHbIC CUTYaIWH,
MPUMEHATh H3Y4YEHHBIE TOHATHSA, TEOPEMbI, CBOIICTBA B
MPOIIECCE TIOMCKA PEUICHHUS MaTeMaTHIECKH C(HOPMYITMPOBAHHOM
mpoOJIeMbl, MOIEIMPOBATh peabHbIE CHUTYyallMd Ha SI3bIKE
TEOMETPUH, HCCJIe0BATh MOCTPOEHHBIE MOJIEITH C
HCIIOIH30BAHUEM T€OMETPUUYECKUX MOHSTUN U TEOPEM, armapara
anreOppl, pemarh MPaKTUYECKHe 3a/Jadyd, CBSI3aHHBIC C
HaXO0XJEHUEM Ir€OMETPUUECKUX BEITUYNH;

- MMETh TMpeACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHI
FEOMETPUM KaK COCTaBHOW dacTh (yHAaMeHTa pa3BUTHUSA
TEXHOJIOTHM.
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4.2. CTpyKTypa M IpUMepHOe coJiepKaHue OLeHOYHbIX MATEPUAJIOB JIJIA
MPOMEKYTOUYHOM aTTecTAlluu no y4eOHOMY npeaMeTy
«MaTeMaTuKa»

[IpomexxyTouHOM arrecramuell Mo ydeOHOMY MpeaMetry «MaremaTuka
ABIeTCsl dKk3aMeH. [l mpoBeneHus SK3aMeHa pa3padaThiBalOTCS KOHTPOJILHO-
OLICHOYHBIE CPEJICTBA.

DK3aME€H OpPUEHTHUPOBAH HAa MHUCbMEHHYIO (OpPMY MPOBEACHUS, KOTOpas
BKJIFOUAET MUCbMEHHOE PELICHUE 3/1a4H.

Ha BrImomHEeHWE MHUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naetcs 4 actpoHoMuYeckux yaca (240 MUHYT).

DKk3amMeHalMoHHas pabota coctouT u3 10 3amanuii.

[Ipu BbITIOJIHEHUHU 331aHUK TPEOyETCS MPEACTABUTH X0 PEIICHUS U YKa3aTh
MOJTy4YECHHBINA OTBET.

[IpumepHbIii TepedeHb BOMPOCOB (T€M) ISl MOATOTOBKH K 3K3AMEHY:

| cemecTp

1. OnpeneneHre UEIbIX U pallUOHAIBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenne mporeHTa. Haxoxxaenne mporeHTa oT 4ucia, Yucia mo
MPOLICHTY

3. OmpeneneHre MOAYISI YUCTA

4. OnpeneneHne KOMIIEKCHOTO yucia. CaoKeHue KOMIUIEKCHBIX YHCEl.
YMHOXEHHUE U JI€JIEHNE KOMIIJIEKCHBIX YHACET

5. I'eomeTrpuueckoe npeacTaBieHue KOMIIEKCHBIX YHCEN

6. Ompenenenne paauaHHON MEpHI yria, CHHyca, KOCUHYCa, TAHTEHCA U
KOTaHTreHca uncia. BpamarensHoe aBmxeHue. YucinoBasi OKpyKHOCTb

7. 3HavyeHus TpUroHoMeTpudeckux GyHkuui s yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (OPMYII
PUBEJICHUSI.

9. 3amuck hopmyn cuHyca U KOCHHYCa ABOWHOTO yTiia; GopMyII TOJIOBUHHOTO
yria

10.3amucek popMyi cuHyca, KOCHHYCa U TAHT€HCA CyMMbI U pa3HOCTH JIBYX
YTJI0B

11.TTpeoOpa3zoBaHust CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B IPOU3BE/ICHUE
Y TIPOM3BEJICHUS B CyMMYy. BhIpaskeHne TpUrOHOMETPUIECKUX (DYHKITHH
Yyepe3 TaHT'€HC IM0JIOBUHHOIO apryMeHTa

12.®yukIms y = SIN X 1 Y = cOS X, UX OCHOBHBIC CBOMCTBA U TPadUKH.

Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa v rpaduKu
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13.0Onpenenenue apkcuHyca, apKKOCUHYCa, apKTaHreHca yuciia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0npenenenre GyHKIMM, €€ 00JIaCTH OTMPEEICHIS M MHOKECTBA 3HAUCHHI;
rpaduka ynkuun. [Toctpoenue rpadpukoB GyHKINN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOJNYHOCTh. Haxoxk1eHne MpOMEeKyTKOB
BO3pacTaHus U yObIBaHMSI, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUECHHUSI, TOUEK
IKCTpEMyMa

17.0Onpenenenne oopaTHbix Gyuknuii. Haxoxaenune obnactu onpeneacHus u
oOnacTu 3HaueHuil oopaTHoil pyHkuuu. Iloctpoenne rpapuka oOpaTHoOi
byHKIIUN

18.I1peoOpazoBanue rpadukoB. Pemenue ypaBHeHU rpa@udecKUM CIIOCOOOM.
Pemenne HepaBeHCTB rpaguecKUM CIIOCOOOM.

19.0npenenenue KOpHA N-0M CTETIEHU U €r0 CBOWCTB.

20.IIpeoOpa3oBaHre UppaMOHAIbHBIX BbIpAXKEHUN. BhIunciaeHne KopHs U3
KOMIUIEKCHOTO YHCIia

21.Omnpenenenne gmorapudma, IeCATUIHOTO W HATYPaJTLHOTO Jorapudma.
3anuck OCHOBHOTO JOorapupMuyeckoro Toxaectsa. CBoiicTBa jorapu@mos.
IIepexor K HOBOMY OCHOBaHHIO

22.0Onpenenenne Gpynkiuu. Haxoxaenue 3nauenuit pynkuuu. [loctpoenue
rpaduKOB JTMHEHHON, KBaAPATUIHON PYHKITHI

23.1TokazarenpHas ¢pyHKuus, ee cBoicTBa [locTpoenue rpaduka
NOKa3aTeJbHON (DYyHKIINH

24 Jlorapudmuueckas GyHkiwus, ee cBoicTBa. [loctpoeHue rpadukos
jorapupMuyeckux QyHKIHMI

25.I1okazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3nuyHbX BUIOB
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckue ypaBHeHUs, HepaBeHCTBA. CHUCTEMBI JOTapuhMUUECKUX
ypaBHEHUN. AJTOPUTM pEIICHUs JorapuMUUECKUX HEPABEHCTB

Il cemecTp

1. PacnonoxeHue npsMbIX U INIOCKOCTEH B TPOCTPAHCTBE

2. IMapamiensHOCTB IPSIMBIX B IpocTpaHCcTBE. [lapanienbHOCTh PSMOM 1
IJTIOCKOCTH

3. IMapamiensHOCTH TUIOCKOCTEN
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4. KyO u ero ceueHusi. YToa MEXy ABYMs MPSIMBIMU. YTOJ MEXIY MPSIMOH U

IUIOCKOCTBIO

5. IlepneHauKyISIPHOCTH MPSAMBIX B MpOoCcTpaHcTBe. [leprneHauKynsipHOCTh
IPSAMOU U TTIOCKOCTH

6. Teopema o Tpex nmepneHAUKYIsIpax. JByrpaHHsiil yrod.
[TepnieHqUKYISIPHOCTD IUIOCKOCTEN

7. OnpeneneHne OCHOBHBIX MOHITHH KOMOMHATOPUKH: IEPECTAHOBKH,
COYETaHMsI, pa3MELICHUS

8. 3azmaum Ha MOJICYET YUCIIa Pa3MEIICHUN, IEPECTaHOBOK, COUETaHU

9. 3anuck popmynsl OuHoMa HetoToHa. AHANM3 CBOMCTB OMHOMUHAIBHBIX
K03 UITUECHTOB

10.CBoiicTBa OHOMHHATBHBIX KO3 duimeHToB. Tpeyronpuuk [Tackans

11.JlexapToBa crucTemMa KOOpAUHAT Ha MIIOCKOCTH. OnpeeseHrue BEKTopa,
MOJYJSl BEKTOpa

12.PaBeHCTBO BEKTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO
13.PaznoxeHue BeKTopa 1o HarmpaieHusM. OnpeneneHue yria Mexay AByMsl

BEKTOpaMu
14.BeryuciieHre KOOPAMHAT BEKTOPA, CKAJIIPHOTO TIPOU3BEICHHS BEKTOPOB
15.Pa3noxenue BeKTopa o KOOPIMHATHBIM BeKTopaM. BBenerne GpopmMyibt

pPacCTOSTHUS MEXAY ABYMS TOUKaAMHU
16.Bb1BOj1 ypaBHEHUI chephl, ITTOCKOCTH U MPIMON

17.0mnpenenenre MHOTOTPAHHUKA M €70 OCHOBHBIX 3JIeMEeHTOB. OnipeiesieHue u

MIOCTPOCHUE MPSIMOM U HAKJIIOHHOU Mpu3Mbl. OmnpenesieHne NpaBUuibHON
MPU3MBI

18.0Ompenenenre 1 MOCTpOSHUE TapaJlJIeNenuneaa, Kyoa

19.CummeTpuu B KyOe, B apalljieNienunesie, B Ipu3Me U MupaMu/ie.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.0Onpenenenye U NOCTPOECHUE MTUPAMUIbl, TPABUILHOW MUPAMHU/IbI
YCEUEHHOW MUpaMubl, TETpA3Ipa

21.TIpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHre o mpaBUIbHBIX
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa3ap, AOJEKadp U UKOCAIP)

22.0npenenenue u rpapuyeckoe nzodpaxkenue: chepsl, HeHTpa chephl,
paauyca cepsl, tuamerpa chepsl

23.0npenenenue u rpaguieckoe n300pakeHue: mapa, IeHTpa mapa, pajauyca

nrapa, IuaMeTpa mapa
24.YpaBHenue cepsbl, BBIBOJ ypaBHEHUS chephl B MPSIMOYTOJIHBHONW CUCTEME
KOOpJIMHAT
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25.B3auMHoe pacrnosioxkeHue chepbl U INIOCKOCTH: HE UMEIOT OOIIKX TOYEK,
UMEIOT MHOYKECTBO OOIIIMX TOYEK, OHa 00mIas Touka. ['padudeckoe
n300pakeHue

26.KacaTenpHas TUIOCKOCTH K cpepe: Teopema, T0Ka3aTeIbCcTBO, 0OpaTHas
TeopeMa

27 ITmomank chepsr

28.0mnpeneneHne KacaTelbHOU K cepe, TOUKU KaCaHUsI

29.B3auMHOe pacroyioKeHHe NPsIMOi U chephl

30.111apoBoit cermeHT

31.111apoBoii cekTop

32.1apoBoii coit

33.0Omnpenencane u rpadudecKoe N300paKeHue: MUINHAPA, 00pa3yIOMUX
IIAJIMHAPA, OCH IIWJIMHIPA, OCHOBAHUH ITWIMH/IPA, BEICOTHI IIMJIMHIPA,
paauyca, TuaMeTpa MUIKHIpA.

34.0Onpenenenne u rpapuyeckoe H300paKeHUE: 0CEBOT0 CEUCHHUSI, CEUCHUS
MUJIMHAPA TEPICHANKYISIPHON K OCH TIOCKOCTHIO.

35.1IpsimMoit KpyroBoO# IMITHHIIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMIJIMHIPA.

37.®opmyna miomaayu 60KOBOM MOBEPXHOCTH IIUIHHIIPA.

38.®opmyna TIoNIau MOTHONW TOBEPXHOCTH IIJIMHAPA

39.0Omnpenenenne u rpapuveckoe n300paxeHue: KoHyca, 00pa3yrolmx KoHyca,
OCH KOHYCa, OCHOBAaHHSI KOHYCa, BEPIITMHBI KOHYyCa, 00KOBOW MOBEPXHOCTHU
KOHYCa, BBICOTHI KOHYCa, CEUCHHSI KOHYCA.

40.OmnpeneneHne 6OKOBOM, TOJHON TOBEPXHOCTH KOHYCa, (hopmyria
HaXO0XJICHUS TUIOMIAIu OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Onpenenenue u rpadpuyeckoe N300pakeHUE: YCEUEHHOT0 KOHYCa,
OCHOBaHUI YCEYEHHOTO KOHYCa, BBICOTHI yCEUEHHOTO KOHYCa, OOKOBOM
MOBEPXHOCTH YCEYEHHOI'0 KOHYyca, 00pa3yroluX YCEeYEeHHOI0 KOHYca.

42.0npenencHue OOKOBOM, TTOJIHON IMMOBEPXHOCTH YCEUSHHOTO KOHYCA,
dbopmyra HaXOXKACHHS TUIOMIAAN OOKOBOM, MOJTHON MTOBEPXHOCTH
YCEUEHHOT0 KOHYyca

43.0npeneneHue Npou3BoIHON QYHKIINU, €€ TEOMETPUIECKOTO U
¢dusmnueckoro cmpicna. M3zydyenue npaBui u hopmyn auddepeHupoBaHms
OCHOBHBIX 3JIEMCHTAPHBIX (HYHKITHMA

44.OnpeneneHre BTOPO MPOU3BOAHOM, €€ TEOMETPHUECKOTO M (PHU3UIECKOTO
cMBbIcia. Berauciienre mpon3BoaHON 00paTHOM U CIIOKHOU (PYHKITUN

45.BbIBOJT ypaBHEHHUs KacatesibHOU. [I[puMeHeHre mpon3BoIHON K
ucciaenoBanui0 QyHKIIUN U TOCTPOEHUIO TpaduKoB
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46.0OmnpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U ONPEIEIEHHOTO
UHTErpaia

47 IlpumeHeHne OnpeaesIEeHHOIO HHTErpasa il HaX0KICHUS 101 a 1
KpUBOJIMHENHOM Tpaneuuu. @opmyia Herotona—IJleitonnia

48.T'eomeTpruecKuii CMBICI OTPEICIIEHHOT0 MHTETpaia. Berancienue miomiaaei
KPUBOJIMHEWHBIX TPaNevi

49.Bblunciienue o0beMa KyoOa, MpsIMOYTOJIbHOTIO NapaJuleenueia, IpU3MBbl,
LUIMHAPA

50.Brruncienne obbema mupaMubl, KOHyca, Iapa

51.Bprurcnenue Miomaan MOBEPXHOCTU HWINHPA, KOHYca, CPEpbI

52.0Onpenenenne coObITHI, BEPOSITHOCTH COObITHS. ClIOKEHUE U YMHOXKECHHE
BeposTHocTel. Mcnbitanus beprym

53.luckpeTHas ciry4aiiHas BETUYUHA. 3aKOH paclpeieTICHUs CITydaitHOM
BEJIMYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUJIbHBIE IaHHBIM.
Pemenue panyoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMUUECKUX, TPUTOHOMETPUUECKUX YPaBHEHUH U ypaBHEHUM C
napameTpamu

KpuTepun oieHKH BbINOJHEHUSI PA0OTHI

Ouenka KonnuecTBo 3a/1anuii, BBITTOJHEHHBIX
MIPaBUIIBHO,
HE0OXO0AMMOE ISl TOTYYEHUS OIEHKH
«2» 4 1 MmeHee
(HEYIOBJIETBOPUTEIIHHO)

«3» (YIIOBJIETBOPUTEIIHHO) 5-6
«4y» (xopor1io) 7-8
«5» (OTIMYHO) 9-10
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