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PaGouas mporpamma mpenHa3HaueHa Uil MpenojaBaHUs  oOmIei
AUCUMILTHHBIMaTeMaTHKao01e00pa30BaTeIbHOTO  IUKJIA  CTYy/ACHTaM  OYHOMU
dbopmbl 00yuenus crnienuaibHocTu 36.02.01 Betepunapus B 1 u 2 cemectpax.

PaGouass mnporpamma pazpaborana ¢ yderoMmTpeOoBanuii DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAapTa CPEIHEro o0IIero oOpa3oBaHus
(npuka3z MunucrepcTBa oOpa3zoBanus 1 Hayku Poccuiickoii denepanuu ot 17 mas
2012 r. Ne 413); Ilpukaza MunoOpazoBanust Poccun ot 29 nexabpst 2014r. Ne
1645 «Buecenue u3MeHeHUW B mpuka3 MuHucTepcTBa 00pa3oBaHUS U HAyKHU
Poccuiickoit ®eneparuun ot 17 mas 2012 r. Ne 413 «O06 yTBepXIeHUH
®denepalibHOTO  rOCYJapCTBEHHOTO  00pa30BaTEIbHOIO  CTaHAApPTa CPEIHETO
obmrero obpazoBanus»; [Ipukaza MunoOpnayku Poccun ot 31.12.2015r. Ne 1578
«O BHeceHHMU W3MEHEHUU B (helepalibHbI TOCYJapCTBEHHBIM 00pa30BaTEIbHBIN
CTaHJIApT  CcpeaHero  oOmero  o0pa3oBaHUS, YTBEPXKACHHBIM  MPHUKA30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoit @eneparyu ot 17 mas 2012 r.
No 413%»; Ilpukaz Mwunoopuayku Poccum ot 29.06.2017 N 613 O BHeceHuu
U3MEHEeHU B (enepalbHbIA TOCY/IapCTBEHHBI 00pa3oBaTEeNbHBIA CTaHAAPT
cpenHero oOuiero o0pa3oBaHUs, YTBEPXKIECHHBIM MpuKa3oM MuUHHUCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoii ®@enepamuu ot 17 mas 2012 r. Ne 413y;
[Tpukaza Munoopuayku PO ot 12.05.2014r. Ne 504 «O6 yrBepxaenun ®I'OC no
crienmaiabHocTH 36.02.01 Berepunapus».

PaGouas mporpamma cocTaBieHa C y4e€TOM TMPUMEpPHON  MPOTPaMMBbI
oOmreoOpazoBaTenbHON yueOHOU MUCHUIUIMHBI «MaTtemaTuka: anreOpa ¥ Hadasa
MaTeMaTUYECKOr0 aHalin3a; TeoMeTpus», pexkoMeHaoBaHHOU DPI'AY «DUPO»
(mporokon Ne 3 or 21 wurona 2015 r1.); «PexkoMenmanuii 1o oOpraHu3alnuu
MOJIYYeHHUSI  CpEeIHero  oOmero  oOpa3oBaHWs B Mpeaenax  OCBOCHHS
00pa3zoBaTeIbHBIX TPOTPaMM CPEIHETO NMPOo(dheCcCHOHAIBLHOTO 00pa3oBaHus Ha Oasze
OCHOBHOIO oOwHIero o0pa3oBaHusi C Yy4yeToM TpeOoBaHMI  (heaepaibHbIX
rOCyJAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJy4YaeMOM MPOPECCUu WUu
CIEUUAIBHOCTH  cpefHero  mpodeCCUOHAIbHOTO  00pa3oBaHus  (MHCHMO
JlenapTaMeHTa TOCYJJapCTBEHHOM MOJUTHUKHU B c(hepe MOJArOTOBKHA paboUyuX KaJpoB
u 1O or 17.03.2015 Ne 06-259), ¢ y4eToM €CTECTBEHHOHAYYHOTO MPOuUs
oJIydyaeMoro mpogeccroHaIbHOro 00pa3oBaHus IO crenuanbHocTH  36.02.01
Berepunapusi.

Cocrasutens: U.C. Bs3zankuHa, npenogaBareib
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1. MACIHOPT ITPOI'PAMMBbI YYEBHOM JUCHUITJIMHBI
MaTteMaTHKAa

1.1. MecTo IucHMILIMHBI B CTPYKTYpe oOpa3oBareabHoii mporpammbl CITO
NMOArOTOBKH CIIEIIHAJIUCTOB CPeIHero 3BeHa:

Juctummrnaa MaremaTuka BXOJUT B 0011e00pa30BaTEIbHbBIN ITUKII.

Juctuminaa Matematuka sBISICTCS  00IeoOpa3oBaTeIbHON  JUCIUTLIMHON
6azoBoro ypoBHs To crnernuanbHocTH 36.02.01 Berepunapusi. Peanusyercs B
cootBeTrcTBHH ¢ PI'OC cpemnero obmiero oopa3oBaHusI.

1.2. Heau u 3agauM JUCHMUILVIMHBI — TPeOOBAHMS K pPe3y/JbTAaTaM OCBOEHMS
AUCUMILTAHBI

[enu n3yyaemont yueOHON AUCIUTIIIUHBIL:

6 HANPAeIeHUU TUYHOCIHO20 PA36UMUSL

dbopmupoBaHUe MIPEICTABICHUIO MaTeMaTHKe KaK JacTH
0O0IIEYeTIOBEYECKON KYIbTYphl, O 3HAYMMOCTH MAaTEMAaTHKH B Pa3BUTHH
[IUBUJIM3AIMHA U COBPEMEHHOM OOIIIECTBE;

Pa3BUTHEIIOTHYECKOTO MBINIICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
QITOPUTMHUYECKOW  KYJIBTYpbl, KPUTHUYHOCTH MBIIIICHUS HAa YPOBHE,
HeoOxoauMoM st Oyaymied mpodeccHoHaIbHOM  NIeATeTbHOCTH, IS
MPOJIOJDKEHUS 00pa30BaHUs U CaMOOOPa30BaHUS;

BOCITUTAHWE  Ka4yeCTB  JIMYHOCTH, OOCCIEUYHMBAIONIUX  COIUATIBHYIO
MOOWMIIBHOCTh, CHIOCOOHOCTh MPUHUMATH CAMOCTOSITCIIBHBIC PEIIICHHUS,
dbopMHpOBaHWE KAYECTB MBIIUICHUS, HEOOXOMUMBIX IS aJanTalid B
COBPEMEHHOM MH(POPMAITMOHHOM OOIIIECTRBE;

pa3BUTHE HWHTEpeca K MAaTeMaTHYECKOMY TBOPYECTBY M MAaTEMaTHYECKHX
CIIOCOOHOCTE;

6 MemanpeOMemHOM HanpaejieHuU

pa3BUTHE MPEJCTaBICHUA O MaTeMaTHKE Kak (opMe ONHMCaHUS U METOJE
[IO3HAHUS JICUCTBUTEIBHOCTH, CO3JIaHUE YCIOBHM I MaT€MaTU4ECKOIO
MOJEIUPOBAHU;

dbopMupoBaHue OOMMX CIOCOOOB HHTEIEKTYaJIbHOM  JESTENbHOCTH,
XapaKTEepPHBIX Uil MATEMATHKU U SBISIOMIMXCS OCHOBOM I103HABATEIbHOU
KYJIbTYpPBbI, 3HAUUMOMU ISl pa3JIMYHBIX c(hep YeITOBEUECKOM AESITEIbHOCTH;

6 npedmemuom HanpaejieHuu

OBJIAJICHWE MaTEeMAaTHYCCKUMHU 3HAHUSMU M YMCHHSIMH,HEOOXOJUMBIMU B
MOBCCHCBHOM JKM3HM, JUIS M3YyYCHHUS CMEKHBIX E€CTECTBCHHOHAYYHBIX
IUCIHIUIAH ¥ TUCIUIUIMH TPO(ECCHOHATBFHOTO IHKIIA, I TPOAOIKECHUS
o0pa3oBaHus;

3anaanH AUCHUIIIMHBI ABJIAIOTCH




= OBJIaACTh KOHKPCTHBIMH MATCMATHYCCKUMH 3HAHUAMU, HCO6XOI[I/IMI>IMH
AJIA IMIPUMCHCHHA B Hp&KTH‘-IGCKOfI ACATCIIbHOCTH, JIsI U3YUYCHUA
CMCIKHBIX TUCHUIINH, IJIA IMTPOJOJIZKCHUA O6pa3OBaHI/I$I;

— MHTEJUIEKTyaJIbHOE pa3BUTHE OOydaroluxcs, (HOPMUPOBAHHE KadyeCTB
MBIIUICHUS, XapaKTepHbIX JJI1I MaTEMaTUYECKON NeATEeTbHOCTH U
HEO0OXOAMMBIX JJIs1 TPOTyKTUBHOM KU3HU B OOILIECTBE;

— ¢dopMupoBaTh MPEACTABICHUS 00 HJESIX M METOJaX MaTeMaTHUKH, O
MareMaTuke Kak  QopMe  omucaHMs M METOJe¢  TMO3HaHUS
JIEHCTBUTEIILHOCTH;

— ¢QopmupoBaTh  mpeACTaBIEHUS O  MaTeMaTHMKE  Kak  4acTu
OOIIIeYeIOBEYECKON KYyJbTYpbl, MOHUMAHUS 3HAYMMOCTH MaTEMaTHKU
JU1s1 0OIIIECTBEHHOTO Mporpecca.
B paboueii mnporpamMme y4yeOHBIA MaTepuan npencraBieH B (opme
YepeyoUIerocss pa3BepThIBaHUsI OCHOBHBIX COJIEPKATEIIbHbBIX JIMHUM:

— aneebpauveckas JuHUsA, BKIIOYAIONIAS CHUCTEMATH3alUMI0 CBEIEHUH O
YHcliaX; W3Y4YeHHE HOBBIX U OO0OOIIEHHE paHee H3YyUYEHHBIX OMepalui
(BO3BEJIEHUE B CTEIEHb, M3BJIIEUYEHUE KOPHS, JIOrapu(pMUpOBaHHE, CUHYC,
KOCHUHYC, TAHT€HC, KOTAaHT'€HC U 0OpaTHbIE K HUM); U3YyYEHUE HOBBIX BUJIOB
YUCIIOBBIX BBIpAXEHUH U (HOPMYJ; COBEPIICHCTBOBAHUE NPAKTUYECKUX
HAaBBIKOB 17} BBIYMCIIUTEIBHON KYJbTYDBI, pacmpeHue 151
COBEpLICHCTBOBAHUE aIreOpandyeckoro ammapara, c(HOpMHpPOBAaHHOIO B
OCHOBHOM WIKOJIE, U €ro NPHUMEHEHHE K PEIICHHUI0 MaTEeMaTH4YECKUX MU
NPUKJIAJHBIX 3a7a4;

— meopemuKo-QOYHKYUOHANbHASL JUHUsA, BKIIOYAIOIIAas CHCTEMAaTH3aldi0 |
paciuipeHre CBEJACHHH O (PYHKUIHAX, COBEPIICHCTBOBAHME TpadUUECKUX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMH HJIEIMH U METOJaMH MAaTeMaTUYECKOTO
aHanu3a B o0beMe, MO3BOJIAIOIIEM HCCIEA0BATh 3JIEMEHTApHbIE (PYHKIIMU U
pemarb NpocTeilre reoMeTpuuecKue, PU3NYecKue U Ipyrue NpuKiIaJHbIe
3a/1a4y;

— JIUHUA ypaeHeHuii u HepaseHcme, OCHOBAHHAA Ha IIOCTPOCHHU H

UCCICNOBAHMM  MAaTEMAaTUYECKUX  MOJENEH,  Iepecekaromascs ¢
anredpanyeckol M TEOPETUKO-(PYHKIIMOHATBLHON JMHUSAMU U BKIIIOYAIOIIAS
pa3BuTHE 17} COBEPLIEHCTBOBAHUE TEXHUKHU anredpanyecKux

npeoOpa3oBaHUM Il pEIIEHUS YpaBHEHWI, HEPaBEHCTB U CHUCTEM;
dbopMHpOBaHUE CHOCOOHOCTH CTPOUTH M UCCIENOBaTh MPOCTEHIINE
MaTeMaTU4eCKUEe MOJENM IMpU PEIICHUH MPUKIANHBIX 3a7ad, 3aJad u3
CMEKHBIX M CHIEUUATIbHBIX JUCIUILINH;




— eeomempudecKkas JuHus, BKIIOYAONIAs HAIVSIAHBIE MPEACTABICHHUS O
IPOCTPAHCTBEHHBIX (UTypax M H3yYEHHE WX CBOMCTB, (OPMUpOBAHUE U
pa3BUTHE  NPOCTPAHCTBEHHOTO  BOOOpa)KEHHUs, pa3BUTHE  CIIOCOOOB
F€OMETPUYECKUX W3MEPEHUN, KOOPAUHATHOIO U BEKTOPHOTO METOJOB IS
pElIeHHs] MaTeMaTHYECKUX U MPUKIIATHBIX 33]1a4;

— CTOXacTUYecKas JIMHUS, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
NPEJCTABICHUA O  BEPOSTHOCTHO-CTATHCTUYCCKUX  3aKOHOMEPHOCTSIX
OKPY>KaIoIIero Mupa.

Pa3ButHe comepxKaTenbHBIX JTUHUNA COMPOBOKIAETCS COBEPIICHCTBOBAHUEM
WHTEIJICKTYalbHBIX U PEUYEBBIX YMEHHH MyTeM OOOTalleHHs MaTeMaTUYeCKOTO
A3bIKA, PA3BUTHUS JIOTUYECKOTO MBIIIICHUSI.

Marematuka  saBigercs — (pyHIaMEHTaIbHOM  00IIe00pa3oBaTEIbHON
AUCIUIUIMHOW CO  CIIOKMBIIMMCS YCTOMYUBBIM COACpXKAHHEM H  OOIUMHU
TpeOOBaHUSAMU K MOATOTOBKE OOyuaronuxcs. Peanu3arus oOux 1enei n3yueHus
MaTeMaTUKH TPaJULMOHHO (OPMHUPYETCS B  UETBIpEX HANpPABICHUAX —
MeToauueckoe (oOliee mpelacTaBlIeHHEe 00 HAesIX M METoJaX MaTeMaTuKH),
MHTEJUIEKTYaJbHOE  pa3BUTHE,  YTWIMTAPHO-IIParMaTHYECKOe  HalpaBJICHUE
(oBnasieHHe HEOOXOAWMBIMM KOHKPETHBIMU 3HAaHMSIMM U YMEHHSMH) H
BOCIIMUTATEJILHOE BO3JCHCTBUE.

[Mpodunmzamus 1eneil MaTeMaTHYECKOTO OOpa3oBaHMs  OTpa)KaeTcsl Ha
BbIOOPE MPUOPUTETOB B OpraHU3aIUU yUeOHO! eATeNbHOCTH oOy4daromuxcs. Jms
€CTECTBEHHO-HAYYHOTO MPOQUIIs BHIOOP IENel CMEeMmaeTcsl B MparMaTudeckoM
HANpaBJICHUH, TNPEAYyCMaTPHUBAIOIIEM YCWICHHE W PACIIUPEHHUE MPHUKIAIHOTO
XapakTepa H3Y4YCHHs] MAaTEeMaTHKH.

TpeOoBaHus K pe3yjbTaTaM 0CBOCHHUS Y4EOHOM TUCHMILIIIMHBI
Maremaruka

Tpebosanus K MUYHOCMHBIM PE3YIbMAMAM OCE0€HUs Y4eOHOU OUCYUNTUHDL,
BKJIIOYAIOIIMM TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS K CaMOPa3BUTHIO U
JUYHOCTHOMY  CaMoOOMNpeNeNieHnio, CHOPMUPOBAHHOCTh HX MOTHUBAIIMU K
OoOy4YeHHI0O U I1IeJICHANPABJICHHON TO3HABATEILHON JEATEIbHOCTH, CHUCTEMBI
3HAYUMBIX COIMAJIBHBIX U MEXKJIWYHOCTHBIX OTHOIIEHUM, IEHHOCTHO-CMBICIIOBBIX
YCTAHOBOK, OTPAXKAKOLIUX JINYHOCTHBIE U TPaXKTAHCKHUE MO3ULUU B AECATEIBHOCTH,
AHTUKOPPYIIMOHHOE MUPOBO33PEHUE, IPABOCO3HAHUE, SKOJIOTUYECKYIO KYJIbTYpPY,
CIIOCOOHOCTh CTaBUTh II€JIM U CTPOUTH KU3HEHHBIC IUIAHBI, CIMOCOOHOCTH K
OCO3HAHUIO POCCHUMCKOW TPAXKAAHCKOM HJIECHTUYHOCTA B IOJHUKYJIBTYPHOM
COLMyME;

JINYHOCTHBIE pe3yJabTaTbl 0OCBOCHUS y‘leﬁHOﬁ AUCHUIIJINHBI

1) chopMUpOBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JUAJOre
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KYJIBTYp, a TaK)K€ Pa3IMIHbIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIETYPHOM MHPE;

2) chOopMHUpPOBAHHOCTHL OCHOB CaMOpPa3BUTUSI M CaMOBOCIHUTaHUS B
COOTBETCTBHH C OOIICUETOBEYECKUMHU IEHHOCTSIMHA W HJCANaMH TPakIaHCKOTO
oOIIecTBa; TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOATEILHOHM, TBOPUYECKOW U
OTBETCTBEHHOU JICITEILHOCTH;

3) HaBBIKH COTPYJHHUYECTBA CO CBEPCTHHKAMH, JACTHbMHU MIIAJIIETO BO3PACTa,
B3pOCIBIMA B 00Opa3oBaTebHOW,  OOIISCTBEHHO  IOJIE3HOH,  y4eOHO-
UCCJIeI0BATEIbCKOM, TPOEKTHON U APYTUX BUJIAX JESITEIbHOCTH;

4) oco3HaHHBIN BBIOOp OynayIied npodeccuu W BO3MOXKHOCTEH peaau3ariu
COOCTBEHHBIX  JKM3HEHHBIX IUUJIAHOB; OTHOIIEHHME K TpodeccruoHaIbHOM
JESITEIbHOCTA KaK BO3MOKHOCTH y4YaCTHs B PEUICHUU JMYHBIX, OOIIECTBEHHBIX,
rOCYJIapCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOJIEM;

5) TOTOBHOCTP ¥ CIOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIE
caM000pa30BaHUI0, HA MPOTSHKEHUU BCEU JKU3HH, CO3HATEIBHOE OTHOIICHHUE K
HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHENTHOM NpodeccuoHanbHOU U
OOIIECTBECHHOU CATCIHLHOCTH;

Tpebosanus Kk memanpeOMemuviM pe3yIbmamam O0C80€HUs Y4eOHOLl
OUCYUNIUHbl, BKIIOYAIOMIAM OCBOCHHBIC OOYYAIOIUMHUCS —MEKIIPEIMETHBIC
TIOHATHS ¥ YHUBEPCAIbHBIC YUeOHBIC JEHCTBUS (PETyJISTHBHBIC, TTO3HABATEILHEIC,
KOMMYHUKAaTUBHBIE), CIOCOOHOCTh WX MWCIOJIb30BaHUS B I[IO3HABATEILHON W
COLIMAJIbHOM TPAKTUKE, CAMOCTOSITEIbBHOCTh B IUIAHUPOBAHUU M OCYIIECTBICHHUU
y4eOHOM JESTEIIbHOCTU U OpraHu3allid y4eOHOTO COTPYJAHHYECTBA C IEeJaroraMmu
U CBEPCTHHKAaMH,  CIOCOOHOCTh K  TIOCTPOCHUIO  WHAUBUIYaJTbHON
o0Opa3oBaTeIbHON TPACKTOPUH, BIAJICHHE HABBIKAMHU y4€OHO-HCCIIEOBATEIHCKOM,
MPOCKTHOM U COIMAIIBHOU JIESTEIIbHOCTH;

MeTal'lpeI[MeTHblepe3y.HLTaTbI ocBOcCHUA yqeﬁnoﬁ ANCIHUIIJINHBI

1) ymeHue caMOCTOSITEILHO OMpPEACATh e JEATeIbHOCTU U COCTaBIISITh
IJIAHBI  JICATEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTh, MCIOJb30BaTh BCE BO3MOXKHBIE PECYypChl IS
JOCTH)KEHUS TIOCTABJIICHHBIX I€Jel W pealu3aluyd IUIAHOB JIESITENbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUN B PA3TUYHBIX CUTYAIIMSIX;

2) yMeHHME TPOJIYKTUBHO OOIIATbCS W B3aUMOJCHCTBOBaTH B IIpoliecce
COBMECTHOW  JIEATENbHOCTH, YUYWTHIBATh TMO3UIMH  JIPYTUX  yYaCTHUKOB
JeSTENbHOCTH, () (HEKTUBHO pa3peniaTh KOH(PIUKTHI;

3) BiameHUWE HAaBBIKAMHU TIO3HABATEIBHOMW, YYEOHO-UCCIEAOBATEILCKOU U
MPOEKTHOW JEATETbHOCTH, HABBbIKAMHU pa3pelieHusl MpooOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIIbHOMY IMOUCKY METOJOB PEIICHUS MTPAKTUUECKUX 3a]1ad,
MPUMEHEHUIO Pa3INIHBIX METOJ/IOB MTO3HAHMS,

4) TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM HWH(OpPMAIIMOHHO-
MO3HABATEIbHON JESATEIbHOCTH, BJaJCHUE HABBIKAMHU TMOJYy4YEHUS HEO0OXOIuMOM
uH(OpMaIMK U3 CIIOBapel pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX
UCTOYHMKAX MHPOpMALMM, KPUTUYECKU OLEHHUBATh M HMHTEPIPETUPOBATH
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uH(GOpPMAIMIO, TOTYYaEMYI0 U3 Pa3INYHbIX HCTOUHUKOB;

Tpebosanus k npeOMemubiM pe3yibmamam 0C80eHUs Y4eOHOU OUCYUNTUNDL,
BKJIFOUYAIOLTUM OCBOCHHBIE O0YYAIOIIMMHUCS B XOJ€ M3YUYEHHs yueOHOro mpeamera
yMeHUs, cneuuduueckre s JaHHOW MPeAMETHOU O0IacTH, BUJBI IE€ATEIbHOCTH
[0 TMOJYYEHUI0O HOBOIO 3HAHMS B paMKax Y4YeOHOro MpeAMEeTa, €ro
peoOpa3oBaHUI0 U MPUMEHEHHIO B yYE€OHBIX, YUYEOHO-ITPOECKTHBIX U COLIMAJIbHO-
MPOEKTHBIX CUTyalusiX, (OPMUPOBAHME HAYYHOTO THUIIA MBILUICHUS, BIaJCHUE
HAay4YHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATHUSIMH, METOAAMU U ITPUEMAMMU.

IIpenmeTHBbIe pe3yJbTaThbl 0CBOCHHS Y4eOHOM AU CHMIIMHBI:

1) copmMupoBaHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4acTH MHPOBOU
KyJIbTypbl U O MECT€ MaTeMaTHKH B COBPEMEHHOW LMBUIM3ALMU, O CHOCO0ax
ONMCAHMS HA MATEMATUYECKOM SI3bIKE SBJICHUH PEAJIbHOTO MHPA;

2) chOpMUPOBAHHOCTH NMPEACTABICHUI O MaTEeMaTHMYECKUX TMOHATHSIX Kak O
BAKHEUIIUX MATEMATHYECKUX MOJEISAX, MO3BOJIIOIIMX ONMCHIBATH W MU3ydaTh
pa3Hble MPOLECCHl W SBJICHUS; MOHMMAHHE BO3MOYKHOCTH AKCMOMAaTHYECKOIrO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

3) BiazeHHEe METOJaMM JOKAa3aTeJIbCTB U aJTOPUTMOB PEUICHUS; YMEHHE UX
MPUMEHSTH, IPOBOJUTH J0Ka3aTEIbHbIE PACCYKJICHUS B XO/I€ PELICHUS 3a/1a4;

4) BnajgeHWe CTaHJAPTHHIMU TPUEMaMHU PEHICHUS palUMOHAIbHBIX U
UppalOHaIbHBIX, IOKA3aTENbHbIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUI
U HEPaBEHCTB, UX CUCTEM; HUCIIOJIb30BAHNUE TOTOBBIX KOMIBIOTEPHBIX IIPOrpaMM, B
TOM 4YMCJIE JUIsS MOMCKA IYTH PELICHHsS] M WIUIFOCTPALMU PEIUEHUs YpPaBHEHUHN U
HEPaBEHCTB;

5) chopMHpPOBaHHOCTH MpPEACTaBICHUM OO0 OCHOBHBIX MOHATHUAX, UAEIX HU
METO/1aX MaTEMaTUYECKOIO aHaJIN3a;

6) BIAJEHUE OCHOBHBIMU IMOHATUSAMH O IUIOCKUX M NPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha 4YEpTEkax, MOJACIAX U B PEAIbHOM MHUPE T'€OMETPUYECKUE
(burypsl; IpUMEHEHNE U3YYEHHBIX CBOMCTB reOMeTpUYecKux Guryp u GopmyJ st
pELIeHHs TEOMETPUUECKUX 3a/1a4 U 33]1a4 C MPAKTUUECKUM COJIEp)KaHUEM;

7) chopMUpPOBaHHOCTH MPEJICTABICHUN O Mpolleccax U SIBJICHUSAX, UMEIOIIUX
BEPOSATHOCTHBIM XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATBHOM
MHUpe, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTApPHON TEOPUHM BEPOSATHOCTEH; yMEHUIl
HaXOJWTh M OLICHWBATh BEPOSTHOCTU HACTYIUIEHUS COOBITUM B MPOCTEHUIINX
IIPAaKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYMH;

8) BIIaJIlECHUE HABBIKAMH HCIIOJIb30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX ITPOrpamMm
IIPY pELIEHUU 3a/1a4.

9) nuis cnenbiX U c1abOBUIAIIUX O0YUYaIOIIUXCS:

OBJIAJICHUE MPABHJIAMHU 3alIUCM MAaTEMaTUYECKUX (HOPMYJ U CHEHHUATBHBIX
3HaKOB peibedHOo-ToueyHo cucteMbl oOo3HaueHuit JI. bpaitns; oBnageHue
TaKTHJIbHO-OCSI3aTENbHBIM CIOCOOOM 00CIEIOBAaHUS U BOCHPHSTHS PENbEPHBIX
M300pKEHUI MPEIMETOB, KOHTYPHBIX HM300paXeHUl TeOMETpUYEecKUx (Gpuryp u

APYyroc;




HQJIMYUE YMEHHS BBIMOJHATH T'€OMETPUYECKUE IMOCTPOEHHUS C IMOMOILBIO
MUPKYJSl U JTUHEHKH, YUTaTh penbedHble TpaduKu dIeMEHTApHBIX (QYHKIHWA Ha
KOOPAMHATHON IIJIOCKOCTH, MPHUMEHATH CHEIHaIbHbIe MPUCIIOCOOJICHUS ISt
penbedHoro uepuenus ("Apadrecmen", "konbHuK");

OBJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOTPaMMbl HEBU3YaJILHOTO JOCTYTa
K MHpOpMammMM Ha SKpaHE MEPCOHAIBHOTO KOMIIBIOTEPA, YMEHHE HCIIOIh30BaTh
NepCOHANIbHBIC TU(DIOTEXHUUECKIE CpencTBa uHPOPMaIMOHHO-
KOMMYHHKAIIHOHHOTO JTOCTYTIA CICIBIMHA O0YYarOIIUMUCS;

10) my1st 00y9arommxcsi ¢ HapyIMIEHUSIMU OTIOPHO-/IBUTATEIILHOTO arapaTra:
OBJIJICHHE CITCIIUATBHBIMU KOMITBIOTEPHBIME CPEICTBAMH TPEICTABICHHS U
aHaM3a JaHHBIX ¥ YMEHHE UCTIOIh30BaTh MEPCOHAIIBHBIE CPEJICTBA TOCTYIIA C
Y4E€TOM JIBUTATENIbHBIX, pEUECIBUTATEILHBIX U CEHCOPHBIX HAPYIICHU; HAIIMUNE
YMEHHMSI UCTI0JIb30BATh MEPCOHAIbHBIE CPEJCTBA IOCTYIIA.




2. CTPYKTYPA JUCIIUIIJINHBI

2.1 O0bem yueOHOI AUCHMILIMHBI U BUABI Y4e0HOH padoThI

Bup yueOHol padoThI Oovem yacos
MakcumasabHasi yueOHasi HAarpy3ka (Bcero) 231
Oobs13aTe1bHAA aYAUTOPHAA yYeOHAas Harpy3Ka (Bcero) 156
B TOM YHCJIE!
CamocrosiTeqibHas paboTa o0yyarierocs (Bcero) 73

[TpomesxkyTouHas arrecraius B fopMe 5K3aMeHa BO 2 CEMECTpe

KoHcynbTanuu mpoBoAATCS B WHIAWBUAyATbHOW W TpymnmoBoil (opme. llenbro
MIPOBEJICHUSI KOHCYJIbTAIIUM SIBJISIETCSl MOBBIIIEHUE KauecTBA OCBOEHHUSA YYEOHOTO
Marepuaga 00  JUCLUIUIMHE. Bugel  KOHCynbTanMi: PYKOBOACTBO
CaMOCTOSITEILHOM palboTOM, a Tak XK€ HHAUBUIYATbHBIM HCCIIEI0BATEIbCKUM
MIPOEKTOM, OKa3aHWE€ WHIAUBUAYAIBHOM TOMOIIM B MOATOTOBKE MNHUCHMEHHBIX
3aIaHUM, JIMKBUAAIMS TPoOEIOB B 3HAHUSX OTACIBHBIX OO0ydYaronIuxcs,
CBSI3aHHBIX C NMPOAOJKUTEILHON O0JIE3HBIO U IPYTUMU MIPUUUHAMH, YTIIyOJEeHUE U
pacuimpeHyue 3HaHUW, OO0y4YaroluUXcs MO OTACIBHBIM 0CO00 3HAYMMBIM TeMaM
IporpaMmbl y4eOHOM NUCHMIUIMHBI, TAKUM Kak TpUTrOHOMETpUYeCKHe (PYHKIUH,
Jlorapudmei, IlpomsBomnas dysknuu, MHororpanHuku, Tena BpalleHUSI.
Koncynpranmm mnpoBoAsSTCA BO BHEYPOYHOE BpeMsi B COOTBETCTBUHU C
YTBEP>KJICHHBIM TpauKoMm.




2.2. TemaTH4YeCKHUil IUIAH U CoJepkaHNe YUeOHOI JucuIUInEbl MaTtemaTuka

HaumeHnoBaHue pa3iesnoB u Coaeprxanue yueOHOro MaTepuaJia, 1adéopaTtopHbie padoTbl U O0bem Metoabl n popmbl
TeM NPaKTHYeCKHEe 3aHATHS, CAMOCTOSITE/IbHASA padoTa 4acoB TeKYyLero KOHTPOJIA
o0yyawmmxcst yCIeBaeMOCTH
| 2 3 4
Y4yeOHas nucuumiinHa MatemaTuka 231
Bsenenue Conep:xanue MaremaTuka B HayKe, TEXHUKE, OSKOHOMHUKE, 2
MH(GOPMAILIMOHHBIX TEXHOJOTHSX M MPaKTUYECKOH JesITeIbHOCTH.
Henun u 3amaum U3y4yeHUs] MATEMATUKU B YUPEKICHUSX CPEAHETO
podeCCHOHATTEHOTO 00pa30BaHUsI.
Paznen 1. YucaoBble GyHKIUM 14
Tema 1.1 Conep:kanue [TuceMenHbII
[ToBTOpenue 6azucHoro ToxnecTBeHHbIE MTPeoOpa3zoBaHus AITeOPaAnIECKUX BBIPAKECHHIA. 2 KOHTpPOJIb B (hopme
MaTepHuaia Kypca aareopsl JIuHeliHbIe ¥ KBaJApaTHbIE YPABHEHUS M HEPABECHCTBA. 1 BXOJTHOM
OCHOBHOM IIKOJIBI BxoHasi KOHTpPOJibHasi padoTa 32 KYPC OCHOBHOM IIKOJIBI 1 KOHTPOJIbHON pabOTHI
Tema 1.2 Conep:xkanue 2 Y CTHBINM KOHTPOJIb B
Pa3BuTue nouaTHs 0 yncie Lensile W  panuMoHANBHBIE YHWCNIA.  PalMoHanmbHBICE  JIPOOH. dbopMe GpOHTAITBHOTO
WppauroHanpHble 4Yucia. MHOXECTBO JEHCTBUTEIBHBIX YHCET. ornpoca 1o TeMe
Uucnosas npsivas. [Ipubnmkennsie BhrumciaeHus. [IpubmamkeHHOE
3Ha4YeHHE BEMYMHBI U MOTPEIIHOCTH MPUOIHKEHHI.
CamocrosiTe/ibHast padoTa. 4
Brinonnenue ynpaxseHuit
Brinucate OCHOBHBIE CBOMCTBA MHOKECTB YHCEI
Tema 1.3. Conep:xanue 2 KommiekcHslit
Uucnosble GyHKIUU Omnpenenenne uuciaoBod (ynkuuu. OOnacTh omnpeaeneHus u KOHTPOJIb B (popme
MHO>KECTBO 3HauyeHHH; rpadpuxk ¢ynkuuu. CrnocoObl 3agaHus JI€JIOBOU UTPbI
GYHKIHHA.
[Toctpoerne rpadukoB  GYHKIUH, 3aJaHHBIX  Pa3TMYHBIMU 2
cmocobamu. CBoicTBa (QYHKIMHA: MOHOTOHHOCTb, YETHOCTD,
HEYETHOCTb, OTPAHUYEHHOCTb, MEPUOJAUYHOCTb. [IpomexyTku
BO3pacTaHus, yObIBaHUSI.
Pasnen 2. Tpuronomerpus 40
Tema 2.1. Conep:kanue Yemuwiu konmpono 6
Tpuronomerpuueckue ¢pynkuuu | 1.YUucnoBas okpyx’HOCTb. CHHYC, KOCHHYC, TAaHT€HC W KOTaHI'EHC 2 gopme




IMMPOU3BOJIBHOI'O yTJIa.

@pornmanvHo2o

2.Panuannas mepa yria. UucnoBas OKpy>KHOCTh Ha KOOPJIUHATHOMN 2 onpoca no meme, 8
TUTOCKOCTH. gopme
3.CuHyc, KOCUHYC 4yHucia. TaHreHc U KOoTaHreHc uyucia. OCHOBHbIE 2 OUCKYCCUOHHO20
TPUTOHOMETPUUYECKUE TOKIECTBA. 3a0aHus.
4.®opmyIibl IPUBEICHUS. 2 Tucomennuoiu
5.IIpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKECHHIA. 2 KOHmMpOb 6 popme
6.OyukIMs y = sinx, €€ CBONCTBa U TpaduK. npoBepoOUHOU pabomul
@DyHKIUS Y = COSX, €€ CBOMCTBA U TpaduK. 2 (pacuemnule 3a0anus)
[IpeobpazoBanusi Tpa)UKOB TPUTOHOMETPUIECKUX (HYHKITHMA
7 IlepriognaHocTh, iepro. DyHKIMS Y = tgX, CBOWCTBA U Tpad UK. 2
CamocTrosiTesbHast padora 4
CocrtaBuTh TaOMUILY 3HAYEHUI TPUTOHOMETPHUECKUX (DYHKIMNA
CocTaBuTh nepevyeHb TPUTOHOMETPUUYECKUX TOXKIESCTB
Tema 2.2. Copepxanue Yemuwiii koumponw 6
TpuronomeTpuieckue 1. Apkcunyc, apkkocunyc uncina. [Ipocreiinme 2 dopme
ypaBHEHUS TPUTOHOMETPUUYECKHE YPAaBHEHUS. @poumanvHozo
2. Apkranrenc uncia. [Ipocreiiime TpuroHoMeTpuIeCcKue 2 onpoca no meme,
ypaBHEHUSI. Komnnexchuiii
3.Pemienne npocTeMmmux TPUroHOMETPUUECKUX YPABHEHUH C 2 KOHMPOIb 8 (hopme
MIOMOIIbIO YHCIIOBON OKPYKHOCTH oyeHKU pabomol 6
4. PenieHne TpUrOHOMETPUUYECKUX YPaBHEHUI. 2 2pYNnax.
5.MeTo/ibl penieHus: TPUrOHOMETPUUYECKUX YPABHEHHH. 2 Tucomennuii
6.O1HOPOIHbIE YPAaBHEHHS. 2 KOHMPOIb 8 (hopme
npoBepOUHOU pabombl
(pacuemusie 3a0aHUs1)
CamocrosiTeibHas padoTa 2 Tucomennuiii
Breimmonuuts Tect « TpuroHoMeTpruueckrue ypaBHEHUSD. KOHmMpOTb 8 hopme
8b100pPOUH020 Mmecma
Tema 2.3. Copepxanue 2 Yemuwiii konmponw 6
[Ipeo6paszoBanue 1.CuHYyC ¥ KOCUHYC CYMMBI U Pa3HOCTHU ABYX YIJIOB. TaHreHc dopme
TPUTOHOMETPUYECKUX CYMMBI U Pa3HOCTHU ABYX yriioB. CHHYC U KOCUHYC ABOMHOIO yIJIa.. @pornmanvHo2o
BBIPOKCHUI 2.IIpeoOpa3oBaHue CyMMbl B IPOU3BEICHUE U IPOU3BEACHUS B 2 onpoca no meme.
cymmy. Jloka3aTenbCTBO TOXKIAECTB. Komnnexchwiii




KOHMPOJb 8 hopme
OyeHKU pabomvl &

2pynnax.
CamocrosiTeibHast padoTa 4 Tucomennuiui
Beinonnenue ynpaxHeHui KOHmMpOb 6 popme
8b100pOUHO20 Mmecma
Paspnen 3. IlpousBoaHas (pyHKIUH 20
Tema 3.1. Coaepxanue Yemuwiit konmponw 6
[TocnenoBarensHOCTH 1.ITocnenoBatenbHocTH. CrOCOOBI 3a7aHUSI M CBOMCTBA YHCIOBBIX 2 gopme
HOCJIEI0BATEIbHOCTEH. @ponmanvrozo
2 Ilpupamenre aprymeHTta, mpupameHie (yHKIHA. beckoHedHo 2 onpoca no meme.
Y6LIBa}0H_Ia$I reoMeTpUICCKasd Nporpeccus u €€ Cymma. HpakmuquKmZ
KOHMPOTb 6 hopme
pasbopa npob.remMHol
cumyayuu
Tema 3.2. Copepxanue Yemuwiii konmponw 6
[IpousBonHas pyHKIUU. Omnpenenenue MpPOU3BOJHONW, €€ TeoMEeTpUYecKHi U (u3nuecKuit 2 dopme
CMBICII. @ponmanvHozo
[lpaBuna TPOWM3BOAHBIX CYMMBI, pa3HOCTH, TIPOM3BEICHUS, 2 onpoca no meme
Y4aCTHOTO.
CamocrosiTeibHas padoTa 4 Tucomennwiii
CoctaBuTh TabdMIly OCHOBHBIX (QOopMynaudGepeHIIMPOBAHUS. KOHMpOb 6 popme
Bemonuuts ynpaxknenus no teme «IIpousBoanas» UHOUBUOYATILHOTL
domauirel pabomol
(pacuemmvle 3a0aHus1)
Tema 3.3. Conepxanue Tucomennuiui
[IpumeHeHus npou3BOIHON 1.YpaBHeHHEe KacaTenbHOU K TpaduKy QPyHKITUH. 2 KOHMpPOIb 8 (hopme
2.UccnenoBanue GyHKIHMI HA MOHOTOHHOCTb M SKCTPEMYMBI. 3a0anuii
[IpumeHneHre TPOM3BOAHOW K  HCCIACAOBaHWIO (QYHKIMA U 2 epaghuuecxkoco
MOCTPOCHHUIO IPa(hUKOB. xapaxkmepa
3.IIpumepsl  UCHONB30BaHUS MPOU3BOJHOM  JJII  HAXOXKICHUS 2

HaWJIy4dmcro pCiCcHuA B IPUKIAAHbIX 3aadax.




CamocrosiTeibHass padoTa
CocTaBuTh IJIaH UCCIIEAOBAHUS (PYHKIIUH

Pa3nea 4. [lapanienbHOCTH U NEPHEHAUKYJISIPHOCTH B IPOCTPAHCTBE 36
Tema 4.1. Conep:xanue Yemmuwiti konmpons 6
[TapaniensHOCTH B 1.Crepeomerpusi. OCHOBHBIE TIOHSATHSI CTEPEOMETPUHU: TOYKA, dopme
IPOCTPAHCTBE npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO. AKCHOMBI CTE€PEOMETPHUHU. 2 @poumanvHozo
2.Ilepecekaromuecs, napajulelibHble M CKPELIMBAIOIIMECS MPSMBIE. onpoca no meme
Yros Mexay OpsIMbIMU B IIPOCTPAHCTBE. 2
[TapamiensHble npsiMas M IJIOCKOCTh. lIpu3Hak mnapaiesnbHOCTH
MPSIMOM M IJIOCKOCTH.
3.IlapannenbHble M IEPECEKarOMeECs III0CKOCTH, UX WIUIIOCTPALUs 2
Ha Mojensx. PaBeHCTBO OTpE3KOB MApajuIeNbHBIX MPSMBIX,
3aKJIIOYEHHBIX MEXIY napajuieIbHbIMU IJIOCKOCTSIMM.
[TapannenbHOCTh JUHUNA TEPECEUCHMS JABYX IUIOCKOCTEW TpeThbeil
IUIOCKOCTBIO. ITapannensHoe IIPOEKTUPOBAHUE. H3o0paxenue
MIPOCTPAaHCTBEHHBIX (QUTYD.
Tema 4.2. Copepxanue Tucomennuii
[lepeH UKy IAPHOCTS B 1.IlepnienaukynsipHOCTh NpsAMBbIX. [leprneHauKyIsIpHOCTD MPSAMON U 2 KOHMPOTL 6
HpOCTPaHCTBE IUIOCKOCTH, €€ WUIIOCTpalus Ha MOJACIIX. Hf:pHeHI[I/IKYJISIp u gopme 3a0anuii
HaKJIOHHAas K IUIOCKOCTH, MPOEKUHUs HAKJIOHHOM Ha IIOCKOCTb. epaguueckozo
2.Teopema O Tpex mepHeHIUKyIsipax. PaccTOsSTHUE OT TOYKH JI0 2 Xxapaxkmepa
IJIOCKOCTH.
3.IlepneHIuKysSIpHBIE JIOCKOCTH, MX WIIIOCTpaLUs Ha MOJEISX, 2
MIPU3HAKK W CBOMCTBA. J[ByrpaHHBII yroi, TMHEWHBIH yroji ABYTPaHHOTO
yria.
Tewma 4.3. Conep:xanue Yemmuwiti konmpons 6
KoopanHate! 1 BEKTOPBI JexapToBbl KOOpAMHATBI B MpocTpaHcTBe. PopMyna paccTOSHUS 2 dopme
MEXy IBYMsI TOYKaMU. Y paBHEHUs cepbl u niockocmu. Popmyna @poumanvHozo
paccmosnus om mouku 00 HJI0OCKOCMU. onpoca no meme.
BexTtopel. Mopayns Bektopa. PaBeHcTBO BekTOpoB. CloxkeHHe 2 Tucomennuii
BEKTOPOB M YMHOXKE€HHE BEKTOpa Ha YHCIO. YTOI MEXIy KOHMPOIb 8
BekTopamu. Koopaunatel BekTopa. CKalspHOE IPOU3BENECHUE gopme pacuemnuix
BekTOpoB. KomnnHeapHbie BeKTOpbl. PasznoxkeHne BeKTopa Mo AByM 3a0anuil

HCKOJIJIMHCAPHBIM BCKTOpaM. KOMHHaHapHLIe BCKTOPBGI.




Paznoxxenue BCKTOpa 110 TPEM HCKOMILIAHAPHBIM BCKTOpPaM

CamocTrosiTesibHasi padora. 20 Ilpakxmuueckuu
BrinonHenne WHAMBUYaTbHOTO MPOEKTA IO TEMaM. KOHMPOIb 6 popme
3auumol npoekma
Pasjen 5. IlepBooOpa3Hasi u HHTErpaJ 16
Tema 5.1. Conep:xanue TTucomennwii
[lepBooOpa3nas u uHTErpa 1.IlepBooOpa3nas ¢pyHkunu. OCHOBHOE CBOMCTBO IMEPBOOOPA3HOM. 2 KOHMPOTb 8
2.IIpaBuia BBIYMCIIEHUS IEPBOOOPA3HBIX. 2 @opme pacuemnuix
3.IlonsTHE HEOMPEAENIEHHOTO UHTErpaJa. 2 3a0anui
4.®opmyna Herotona—1JleitOHuma. 2
5. Beruncienue UHTErpasoB. 2
6.Ilpumepbl NIPUMEHEHUS] WHTErpaia B (Qu3MKe W reoMeTpuu.Bropas 2
MIPOU3BOIHAS U €€ (U3MISCKHIA CMBICI.
CamocrosiTeibHas padoTa 4
CocTaBUTh TaOJIMIly HHTETPAJTIOB
Pa3znen 6. MHOTOrpaHHUKH M TeJla BpalleHUs 22
Tema 6.1. Coaep:xanue llucomennwiii
MHororpaHHUKH 1.MHororpanHuk. Bepmmnbsl, pebpa, TIpaHM MHOTOIpaHHHKA. KOHMPOJb 8
Buinyknvie mnocoepannuxu. Ilpusma, ee ocHoBaHMsI, OOKOBbIE pedpa, 2 @opme pacuemnuix
BbICOTA, OOKOBasi MOBEPXHOCTh. IlpsimMast u Haxknonnas TpuU3Ma. 3a0anuii, 8 popme
[MpaBunpHass  mpusma.  [lapamnenermmnen.  [IpsMoyronbHBIHI 3a0anus
napamnenenunen. Kyo6. epaghuueckozo
2.Ilupammuna, ee ocHOBaHHE, OOKOBbIE pedpa, BbICOTA, OOKOBas 2 xapaxkmepa
noBepxHocTh. TpeyronpHas nupamuga. [IpaBuinbHas nHUpamuia.
3.Ceuenus Ky0a, Ipu3Mbl, TUPAMU/IBL. 2
4.IlpencraBieHre O MPaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’Jp, KyoO,
OKTa’p, J0JICKAdAP U UKOCAP).
Cummerpu B KyoOe, B apajuleIeUIe/ie, 8 npusme U RUpamuoe. 2
O0BeMBI MHOTOTPaHHUKOB.
CamocrosiTeibHas padora. 6 IIpaxmuueckuti

N3roToBUTH MOJIEIM MHOTOTPAaHHUKOB- Ky0, MUpamMuaa, mpusma

KOHMpOIb 8 (hopme
3auumsi MaKemos
2e0MempUYeCcKUx meji




Tema 6.2. Conepxanue Tucomennuiui
Tena BpaieHus 1.ITpsiMoli KpyroBOM LUJIMHIIP U €r0 JIEMEHThI. Ocegbie ceueHus u 2 KOHMPOJb 8 (hopme
ceueHust napanienbuvie 0cHoganuo NUIMHapa. @opmyJia 1is npPOBEPOYHOLL pabomvl
HaXO0KJIEHUs TUIona i O0KOBOM MOBEPXHOCTH LIUIUHAPA (pacuemmvle
2.IIpsimoii KpyroBoi KOHYC, €ro JIeMeHThI. Ocegbie ceuenus u 2 3a0anus),
ceuenus napanienvhvie ochoganuio. opmyiia sl HaX0XKACHUS Komnnexchuiii
IUIOIAAN OOKOBOW MOBEPXHOCTH KOHYCA. KOHMPOJb 8 hopme
3.1lap u chepa, kacamenvnasn nrockocmeo k cepe. Inomans 2 oyeHKu pabomuwl 8
MOBEPXHOCTHU C(epsl 2 2PYNnax.
4.00beMbI TEJ BpPAIICHHUS.
Pa3nea 7. CrenenHnasi, nokaszarejbHasi M Jiorapupmuyeckas QyHKIHA 35
Tema 7.1. Conep:xanue Yemmuwiti konmpons 6
Crenenu u kopHu. CteneHHas Kopenn cTenenn n> 1 1 ero cBoicCTBa. 2 ¢opme
byHKIHIS CreneHs ¢ palMoHaJIbHBIM [TOKa3aTeNNeM U €€ cBoWcTBa. ITonsTHe 0 2 @poumanvHozo
CTEIIEHU C IEUCTBUTEILHBIM NTOKazaTeraeM. CBOMCTBA CTEEHH C 2 onpoca no meme,
JEHCTBUTENBHBIM [10KA3aTEIEM. Tucomennuii
Pemenne nppalinoHanbHBIX YpaBHEHUI KOHMPOTb 8
gopme pacuemuuix
3a0anuil
CamocrosiTeibHas padoTa 6 Tucomennuiii
CoctaButh kpoccBop «CTemeHb» KOHmMpOTb 8 hopme
BrinonHenue ynpakHeHUI UHOUBUOYATILHOU
domauinel pabomol
(pacuemuvie 3a0aHUs1)
Tema 7.2 Conep:xanue Tucvmennviu
[TokazarenbHast pyHKLHS. [TokazarenbHast pyHkuus (3kcroHenrta). CBoiicTa u rpaduk. 2 KOHMPOTb 8
Penienue nokazaTenbHbIX YpaBHEHHH. 2 dopme 3a0anuil
[TokazarenbHbIE HEPABEHCTBA. 2 epaguueckoz2o
Pemenne nokasatrenbHBIX YpaBHEHHU U HEPABEHCTB. 2 xapaxkmepa
Tema 7.3 Conepxanue Tlucomennuiui
Jlorapudmuueckas GyHKIIHS. 1.JIorapudm uucna. Ocrosnoe nocapugpmuieckoe moxicoecmaeo. 2 KOHMPOJb 8
2.CnoiictBa. Jlorapum mpousBeieHus, YaCTHOTO, CTEIICHH. 2 gopme 3a0anuil




3.Jlorapudmudeckast pyHKus, e€ CBOMCTBA U TpaduK. 2 epaguueckoco
4 Jlorapudmudeckue ypaBHeHus. JlorapupmMudeckre HepaBeHCTBA. 2 xapaxkmepa
5.JlecATUYHBIN M HATYPaJIbHBIN JTIOrapU(pMbI, YUCIIO €. 2 Yemmuwiti onpoc 6
¢opme
OUCKYCCUOHHO20
3a0anus
CamocrosiTeibHas padoTa 5 Tucomennuiii
CocTaBuTh TabNMIly CBOMCTB Jorapudma KOHMpOTb 8 hopme
Brimonnenue ynpaxxaeHui UHOUBUOYATILHOTL
domauwrel pabomoi
(pacuemmvie 3a0aHus1)
Paznen 8. KomOuHaTopuka, CTaTUCTHKA, M TEOPUSI BEPOSITHOCTEH 22
Tema 8.1. Coaepxanue Yemuwiii koumpons 6
DJIeMEHThl MaTEMaTUYECKOMN Cratuctuueckas oopadoTka naHHbix. [IpeacraBnenne n1aHHBIX 2 dopme
CTaTUCTUKU (TabIUIIBI, TUarpaMMBbl, TPadUKN). ¢pornmanvroz2o
['uctorpamMmebl. YucnoBbie XapaKTEPUCTHKH PSIOB JAHHBIX. 2 onpoca no meme
CamocrosiTeibHasA padoTa 2
BrinosiHeHUE yHIpa)KHEHUN
Tewma 8.2.01meMeHTHI TEOpUHN Conep:xanue lucomennwiii
BEPOATHOCTEN OJeMeHTapHble U CIOXHBIE COObITHSA. BeposTHOCTH CyMMBI 2 KOHMPOTb 8
HECOBMECTHBIX COOBITHH. ¢opme pacuemmbix
BeposTHOCTh MPOTHUBOMOIOKHOTO COOBITHSI. 2 3a0anutl
Pemenne mnpakTuyeckux 3afady C NPUMEHEHHEM BEPOSTHOCTHBIX 2
METOJI0B
Tema 8.3. DneMeHTHI Conep:kanue Yemuwiu konmpono 6
KOMOWHATOPUKH [ToouepenHblii 1 OAHOBPEMEHHBIH BHIOOP HECKOJIBKUX JIEMEHTOB U3 2 gopme
KOHEYHOro MHOecTBa. DopMyIibl Uncia NepecTaHOBOK, COYETAaHUH, ¢pornmanvHoz2o
pa3merenuii. Pemenue komOuHaTopHbIX 3a71a4. @opmyna OuHOMA 2 onpoca no meme
HrroTona. CoiicTBa OMHOMHAIBHBIX KO (HUITMEHTOB.
Tpeyronpnuk [Tackans.
CamocTrosiTesbHast padora 6 Komnnexcnuiii

Co3aatp npe3eHTanuio «JIEeMEHTH KOMOMHATOPHKID)
CocTaBuTh IepeYeHb OCHOBHBIX (DOPMYJI ¥ ITPUMEPOB

KOHMPOTb 8 hopme
3auumel
npesenmayuu




Pa3nen 9. YpaBHeHusi u HepaBeHcTBa. CHCTEeMBbI YPAaBHEHHUI M HEPABEHCTB.
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Tema 9.1. Copaepxanue Yemuwiii koumponw 6
VYpaBHEHUs 1 HEPABEHCTBA. PaBHOCHUIIBHOCTH ypaBHEHMI, HEPABEHCTB, CUCTEM. 2 dopme
Cucremsl ypaBHEHUH U OcCHOBHBIE IIpUEMBbl pEIIEHHUsS CHCTEM YypaBHEHUIl: IOJCTaHOBKA, 2 @pornmanvHo2o
HEpPABEHCTB. anreOpanvecKoe CI0KEeHNE, BBEJICHUE HOBBIX IIEPEMEHHBIX. onpoca no meme,
Pemenne npocTelIInX cUCTEM YpaBHEHUH C IBYMs HEW3BECTHBIMU. 2 Tucomennuiii
Pewenue cucrem HEPaBEHCTB ¢ OJIHOM NIEPEMEHHOM. } KOHMPOIb 6
I/Icr[vonb3OBaHHe CBOWCTB W TpadukoB (yHKIMH TpH pelIeHuH P dopme 6p160poun020
ypaBHEHHH U HEPABEHCTB.
Meron uwHTEepBanoB. M300paxkeHne Ha KOOPIWHATHOW ILTIOCKOCTH mecma
MHOX€ECTBA PELICHUN YPaBHEHUI U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U 2
UX CHCTEM.
[IpuMmeHeHne MaTeMaTHYECKUX METOJOB JJISI PEHICHHS COIEpKaTeNIbHBIX
3a/1ad W3 Pa3IMYHBIX O00jacTell HayKHM W TpakTuku. VHTepmperamus 2
pe3ylnbTara, y4eT pealbHbIX OrPaHUYCHHUH.
CamocTrosiTesbHast padoTa 6 Komnnexcnuiii
Co3znatp npe3eHTanuio «Buasl ypaBHEHUN» KOHMPOTb 8 hopme
3auumaol
npesesmayuu
Paznen 10. JjeMeHTHI TEOPUM MHOKECTB 1 MATEMATHYECKOI JIOTUKH 6
Tewma 10.1. Copepxanue. Yemmuwiti konmpons 6
DNeMEeHTHI TEOPUH MHOXKECTB U | Buasl MHOXKecTB. CriocoOBI 3a1anusi MHOKeCTB. Omepauu HaJl 2 dopme
MaTeMaTUYECKOM JIOTUKHU MHO>KECTBAMH. @pornmanvroz2o
HctunHble U 10XKHbIE BbICKa3bIBaHMs. Oniepalnu Hajl 2 onpoca no meme
BBICKa3bIBaHUSAMHU. CBSI3b BBHICKA3bIBAHUS C MHOKECTBOM.
3aKoHBI JIOTUKU. Perienue 1Ioruueckux 3aiad ¢ UCIoJIb30BaHUEM 2
Kpyros Disiepa. Y MO3aKIIIOUEHUSI.
Bcero 231

Tembl HHAUBHAYAJIBHBIX IPOEKTOB:

1. Onpenenenne CUMMETPUU B IIPUPOJE ONBITHBIM ITyTEM

2. IlpumeHeHrne MaTEMaTHKY IPY HA3HAYEHUH JO3UPOBKHU JIEKAPCTBA JKUBOTHOMY
3. Mcnonb30BaHne MaTEMATUYECKUX PACYETOB IIPU U3TOTOBJICHUE CKBOPEYHHKA
4. Ponb uncen B mpoQecCHOHANBHOM IeTeTLHOCTH YeOBeKa




5. AnreGpa 1oruky B MH(QOPMAITMOHHBIX MPOIECCAX.

6. Bupycer u 6akrepun. (I'eomerpudeckas popma, pacronokeHrue B MPOCTPAHCTBE, POCT YUCICHHOCTH)
7. llpumeHeHune yepTexeid (Urypsl, JIMHUM U MAaTEMaTHYECKUX PACYETOB B TBOCH mpodeccuu

8. MonenupoBaHKe 3KOJIOTHYECKUX MTPOIIECCOB

9. IlponeHTHI B Ipodeccuu BETEPHUHAPHOTO (enbaepa

10.ITpunosxeHuns onpeneaeHHOro HHTerpaia B mpodeccuu

11.ITlpuMeHeHne MaTEMAaTUYECKUX PAaCUE€TOB COCTaBICHHUE PAllMOHA )KUBOTHOMY

12.Vcrionb30BaHUE TPUTOHOMETPHUUECKUX (POPMYIT MPU U3MEPUTEITBHBIX paboTax

13.EnuHble 3aKOHBI MAaTEMAaTUKH, UCKYCCTBA U ITPUPOJIbI

14.I'eomerpuyeckue GopMbI B HICKYCCTBE




2.3. XapaKTepuCTHKA OCHOBHBIX BU/JI0B /IeATEJILHOCTH 00YYAIOIINXCH HA YPOBHE YUeOHBIX AeCTBUH
(1o pazaenam cogepkanust y4eOHOH IMCHMIIMALI MaTeMaTHKa)

HaunmeHnoBanue
pa3nesioB

XapaKTepHCTHKa OCHOBHBIX BU/10B yqeﬁﬂoﬁ JEeATCJIbHOCTH

IIpeameTHbIE

MeranpeaMeTHbIE

JIn4HOCTHBIE

Pa3znen 1. UnciioBbie
byHkumnu

Crpouthb rpaduKk 4YMCIOBOH (QYHKIHH,
TOYKHHA KOOPAMHATHOH IIOCKOCTH
BbrumcaaTh  JeKapTOBHI  KOOPMHATHI
TOYEK YHUCIOBOH OKpYXHOCTH. Brnanets
NOHSTHAMHU CHHYCa, KOCHHYCa, TaHI'€HCa
Y KOTaHT'€HCA, HAXOJIUTh UX 3HAUYCHHUS
Haxoants 3Ha4YeHHE byHKIUH,
COOTBETCTBYIOIIIEE apryMeHry u
apryMeHT, COOTBETCTBYIOIINI 3HAYECHHIO
GyHKIMH

Omnpenensith cBoiictBa (yHKIUU TIO
rpaduky, W  CBoOiicTBa  (QYHKIWH,
3aaHHBIX aHAJTUTHYECKU

Baaners craHgapTHRIMU PUEMaMH TOCTPOSHUS
rpauKOB YHCIOBBIX (hYHKITHH.

OcyuiecTBJIsIT  TOUCK  WHGOPMALUH IS
BBINOJIHEHHUS y4eOHBIX 3aJaHui c
UCIIOJIb30BaHUEM YUEOHOM JIUTEPATYPhI

BeipakaTh CBOM MBICIH B
YCTHOM M MMUCbMEHHOM peyu.
Caymatp W BCTynaTb B

OUajor,  y4acTBOBaTb B
KOJUIGKTUBHOM  OOCYXIEHHH
mpobiiem.

Paznen 2.
Tpuronomerpus

HN300paxkaTh 4YHCIOBYIO OKPY>KHOCTb,

TOYKHUIYTH Ha YHCIIOBOM
OKPY’KHOCTH,HaXOIUTh 9HCIIO,
COOTBETCTBYIOIIIEE TOYKE W  TOUKY,
COOTBETCTBYIOIIYIO YUCITY

BbIHCAATh  JICKAPTOBBI KOODPIMHATHI

TOYEK YMCIIOBOM OKpPYXHOCTH. Bianerb
MOHATUSAMHU CHHYCa, KOCHHYCa, TaHTeHCa
Y KOTaHT'€HCa, HAXOOUTh UX 3HAYEHUS
IlepeBoauTh U3 TpagyCcHOl Mepbl yria B
paJuaHHy Mepy | Hao0OpOT.

AJIeKBATHO WMCHOJIL30BATH PEUCBBIC CPEACTBA
JUISL PEUICHUS PA3NUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BJajeHue YCTHOW U MUChbMEHHON peyblo;

CTPOUTH MOHOJIOTHUYECCKOC KOHTCKCTHOC
BBICKA3bIBAHHUC.
AIIeKBaTHO, TOYHO H mocjaeaoBaTe/JIbHO

oTo0paxkaTh B peun (omucaHue, OOBSCHEHHE)
COZIEpP)KAHUE COBEPUIAEMBIX JICHCTBUN, Kak B
(hopMe TPOMKOI COIMATU3NPOBAHHON PEYH; TaK
1 B popMe BHYTPEHHEH pedn, KaKk B YCTHOM, TaKk
Y B MUCbMEHHOU peyu.

3anuceIBaThH OCHOBHBIE | YMETh AHAJM3HUPOBATH, KPUTHYECKH
TPUTOHOMETPUYECKHE  TOXKIECTBAa U | OLlEHUBATh " HHTEPNPEeTHPOBATH
MPUMEHSATH WX TPU BBIUYMCIIEHUSAX CHHYCa, | HH(pOpMAIIHIO.

KOCHHYCa, TAHT€HCa M KOTaHreHca uucia | CTpouTh JIOTUYECKOe paccyxaeHue,
(yrna). BKJIFOYAIOIIEe YCTaHOBJIEHUE MIPUYUHHO-
@®opMyJMpPOBATh TPAaBUIO pabOTHl C | CIEACTBEHHBIX CBS3EH.

dopMmynamMu  TNIpUBEICHUS, BBHINOJNHATH | UMeTh mpeacTaBjieHHe O BO3HUKHOBEHUH,
npeoOpa3oBaHus BEIPAKCHHUH. Pa3BUTUH U IPUMEHEHUH TPUTOHOMETPHH.
DopMyJIHPOBATH OTpeieICHHUS u | [IpoBoauTh TPHUKUAKY M OIEHKY pPE3yJIhTATOB

Cnoco0HOCTh BECTH JIHAJIOr C
JIPYTUMH JIIOJIbMHU, TOCTHTaTh B
HEM B3aMMOIIOHUMAaHUS,
HAXOAUThL OOmME LEeId U
COTpYHUYATH binit: 150,
IOCTHIKEHUS.

Co3HaTe/ILHOE OTHOIIEHHE K
HETPEePBIBHOMY  00pa30BaHUIO
KakK YCIIOBHIO YCIICIITHON
podecCHOHANTEHON 51
OOII[ECTBEHHON eI TEILHOCTH.




CBOICTBa TPUTOHOMETPUYECKUX
GyHKUUH, aHAaTM3UPOBaTh, YWUTaTb U
CTPOUTH IparKH.

Haxonuts nepuos GpyHkumu.
Boinosnsite npeoOpazoBanus TpaduKoB.
Pemiate mpocreiilive  ypaBHEHHS €
IIOMOIIBI0  OKPYXXHOCTU M TaOJIUIIBI
3HAYCHUN.
Baagers
peLeHus
YpaBHEHUII.
3anuceiBaThL (QOPMYJIBI, HCIOJIB30BATh
UX IUI1 BBIYMCICHUH M IpeoOpa3oBaHUi
BBIPAKECHUH.

BopInogHATH MpOCTENIINE
npeoOpa3oBaHus u BBIYHCIICHHUS
TPUTOHOMETPUYECKHUX BBIPAKECHUI.

CTaHAAPTHBIMM  IIpUEMaMU
TPUTOHOMETPUYECKUX

BBIYMCIICHHH, aHATN3UPOBATH
JTOTTYIIEHHBIX OIIHOOK.

IIPUYHHBI

Paznen 3. [IpousBoanas
byHkunu

@®opMyJHPOBATh  TIOHATHE  Tpejesa
MOCIIeI0BATENbHOCTH, MOHATHE
MIPOU3BOIHON PYHKIINH.

Haxoautb 1pOU3BOJIHBIE MTPOCTEUIINX
(bYHKUUH, UCTIONB3YSI aITOPUTM.
IpumenaTs npaBuiIa
muddepeHInpoBaHmsl TIPH  HAXOXKIACHHUH
NPOHU3BOAHON (DYyHKIINU
DopMyJIHPOBATH MOHSATHE
reOMETPUYECKOTO U (PU3NIECKOTO CMBICIIA
npou3BoaHoN (yHkiuu. HMcnmoyib3oBaTh
QITOPUTM  COCTABJIEHUS  ypaBHEHMA
KacaTeNbHOH K rpaduky GyHKIHH.
Hcnoab3oBaTh HIOHATHE CBSI3U
BO3pacTaHus, yObIBaHHA (QYHKIUH U
npou3BoAHOM — QyHKuMH. OOBSICHATH
U3y4YCHHBIE HOJI0KEHUS Ha
CaMOCTOSATEIILHO Mo100paHHBIX
KOHKPETHBIX IPUMEPAX.
@DopMyJHPOBATh TOHATHE SKCTpEMyMa

AHAJIM3UPOBATh W  OCMBICJIMBATBh  TEKCT
3aJayd, HAa OCHOBE KOMOMHHPOBAHHS paHee
U3yUYCHHBIX JITOPUTMOB U CHOCOOOB NEHCTBUS
pelaTh HETUIIOBBIE 3a1a4H.

OO0bsICHATH  M3Y4YEHHbIE  MOJIOKEHHS  Ha
CaMOCTOSITETIbHO ~ MOJOOPaHHBIX  KOHKPETHBIX
MpUMepax.

OcymecTBJAATh MOUCK HMHPOpPMANHUK A
BBITIOJTHEHUS y4eOHBIX 3aJlaHUM c

WCIIOJIB30BaHKEM YUeOHOM TUTEpaTyphl

Baocurhb He0o0XOqUMBIE
KOPPEKTHUBBI B JIEUCTBUE IIOCIE
€ro 3aBeplIECHUs Ha OCHOBE €ro
U y4eTa XapakTepa cJIeTaHHbIX
OIIIHOOK.




¢yukun. OcymecTBAATh UCCIIEI0BaHNE

¢byHKIMA Ha MOHOTOHHOCTb u
SKCTPEMYMBEI.

[pumenaTs MPOM3BOAHYIO K
uccnenopanuto  ¢yakuuun.  CTpouTh
rpaduk ¢byHKIHH c TTOMOIITHIO
MIPOU3BOJTHOM.

Haxoguts CckOpoCTh Tpolecca IO

¢dopmyie, UCONb3ys (PU3NIECKUH CMBICT
IIPOU3BOIHOM.

CdopmupoBath MOHATHE HAHUOOJBIIETO,
HaWMEHBIIETO 3Ha4YeHue (YHKUUH Ha
MIPOMEXKYTKE.

Haxoauts Haubonbiiee, HauUMeHbIIee
3HaueHHe QYHKIWUHU Ha OTpe3Ke.

Pazpean 4.
IHapasenbHOCTh M
NepneHINKyJIAPHOCTD B
NMPOCTPAaHCTBE.
BekTopbl B
NPOCTPaHCTRBe.

DopMyJHPOBATH " JOKa3bIBaTh
TEOpEeMBbl M CBOMCTBa, (OPMYIHPOBATH
OTIpe/IeTICHHUS.

IIpuMeHATH U3y4YEHHBIE TEOPEMBI U
CBOMCTBA IIPU PEILICHUU 3a]1a4.
Pacno3naBate u  u300pakaTh Ha
pPUCYHKax Yroia MeXOy MpsSMOH U
TJIOCKOCTBIO, IBYTPAHHBIE YTJIbI.
H3ob6paxath MPOCTPaHCTBEHHBIE
(GUrypBl ¥ X IPOEKIINHU Ha TIOCKOCTb.
Haxoauts B  OKpyXarolmem  MHpe
napajulelbHbIE W NEPNEeHIUKYISPHBIE
TUIOCKOCTH U MPSIMBIE.

BbINOJIHATE [EHCTBHS € BEKTOPAMH B
MPOCTPAHCTBE, HCIOIB3Ysl  OCHOBHBIE
MIPaBHIIA.

Hcnoan3oBaTe METON KOOPAMHAT IPHU
peuicHuu 3ajJa4 Ha  BBIYUCIICHUA u
JIOKa3aTeIbCTBA.
Haxoautnh B

TEKCTE  TpeOyemyro

MopesmpoBaTh reOMeTpUYECKUe OOBEKTHI
UCIIOJIB3YsI TOTOBBIE KOMIIBIOTEPHBIE TIPOTPAMMBIL
OcyuiecTBJIATH MTOMCK HE00X0IUMOH
UHpOpMaIIH BBIMOJTHEHUSI  YYEOHBIX
3aJaHHM.

AHAJIM3UPOBATh M  OCMBICJIMBATBL  TEKCT
3ajauu, nepegopmyImpoBaTh yCIIOBHE,
MOJAEJNPOBATH YCIOBHE U CTPOUTD JIOTHUECKYIO
HETOYKY.

Ymers  dopmynupoBaTh  H
y4eOHyI0 3a/1a4y;
npeoOpa3oBeIBaTh MPAKTHUYECKYIO 3amady B
MO3HABATEIbHYIO; CTaBUTh HOBBIE Yy4YcOHBIE
3aJ]a41 B COTPYJHUUYECTBE C yUUTEIEM.
IlpuMeHATL  yCTaHOBIEHHBIE TIpaBWIa B
IUTAHUPOBAHUH CIIOCO0A PELICHNUS;

BbiOupate felcTBUS B COOTBETCTBUM  C
[IOCTaBICHHOM 3aJadel M  yCIOBHAMU €€
peannzanuy;

onpeneasith [IOCTIET0BATENIEHOCTD
MPOMEXKYTOUHBIX 1€JIeH U COOTBETCTBYIOIIMX
UM JICHCTBUH C y4ETOM KOHEUHOTO PE3YIbTATa;

JUIS

YIEPKNUBATh

AlleKBaTHO HCII0JIb30BaTh
peusb UIS TUIAHUPOBAHUS U
perynsuun CBOEM
ACATCIBbHOCTH, HUCIIOJIb30BaTh
pedb AN PEryISIHAN CBOEro
JICHCTBHSL.

CTABHUThb BOIIPOCHI;
oOpamaTbCsi 32  MOMOIIBIO;
hopmymupoBaTh CBOH
3aTPyIHEHUS,

npeaiaraThb IIOMOIIb "
COTPYIHHYECTBO;

NpPOSIBJIATHL aKTUBHOCTH  BO

B3aHMOI[eI>'ICTBI/II/I AJid pelIeHUus
KOMMYHUKATUBHBIX 3a1a4
CaymaThb H BCTynaTb B

JTIAJIOT, y4acTBOBAThH B
KOJUISKTUBHOM  OOCYXJICHUU
pobem.

Y4yurteIBaTh pa3HbBIC MHCHUA U
CTPEMUTBHCAI K KOOpAWHAIIUN
PAa3IUNYIHBIX HO3I/IL[I/Iﬁ B




WHPOPMAIIMIO;  ONPEIENATh
TJIABHYIO MBICITh TEKCTA.
PemaTh 3a7auM Ha OCHOBE HM3YYCHHOTO
Marepuaia.

TeMy H

COCTABJIATh IIJAH M  IIOCJICAOBATEIbHOCTD
JIEHCTBHIA;

npeaBuIeTb YPOBEHb YCBOCHMS 3HAHMM, €ro
BpeMeHHI)IX XapaKTCpI/ICTI/IK; HpeI[BI/II[eTI)
BO3MOXHOCTHU HOHy‘{eHI/Iﬂ KOHerTHOFO
pe3yibTaTa pu peleHUH 3a1a4n
OCYIIECTBJIATh HUTOTOBBIM M TONIArOBBIN
KOHTPOJIb IO  pPE3yJbTaTy; OCYIIECTBIATH
KOHCTaTUPYIOLIUH H MPOTrHO3UPYIOLIUN
KOHTPOJh TIO0 Ppe3yJdbTaTy W TI0 CIOCO0Y
JICUCTBHSI.

OcyuiecTBJIATH KOHCTaTUPYIOLIUH H

MPOTHO3HUPYIOIINNA KOHTPOIb MO PE3yabTaTy M
o c1oco0y ACUCTBUSL.

COTPY/IHUYECTBE.
IMonumarn uHpopmaIHo,
MPE/ICTABJICHHYI0 B TEKCTOBOM
(dhopMe; OTIENAThL HOBOE 3HAHUE
oT HU3BECTHOTO,  CTaBHTh
BOMPOCHI K TEKCTYy U HCKaTh
OTBEThI HA HHX.
OpueHTHpOBaTL B CHCTEME
3HAHWIA; BBIMOJHATH AHANHU3,
MPOU3BOJAUTH CUHTES.

Paspnean S.
IlepBooOpa3nasi u
HHTerpaj

DopMyJIHPOBATH oIpeJieNIeHHe
nepBooOpasHoii, HEOIPEIETICHHOTO
UHTErpasa.

Bb1uncJsTh 11epBooOpa3HyIo /Uil CYMMBI
byHKIUH, UCTIOIb3YS CIIPaBOYHbIC
MaTepHabl.

Hcnoab3oBaTh yMEHHE HaXOJIUTh

nepBOOOpasHyl0 Uil CyMMBI (PyHKIMH,
npou3BedeHUs (QYHKOMM HA  YHCIO,
WCIIOJIb3YS CIIPABOYHBIE MaTEpUAJIbL.

IIpuMeHATL CBOICTBA HEOINPEAEIICHHBIX
UHTEIpajgoB B CIOXKHBIX TBOPYECKHUX

3aaHMsAX.
@opMHUpPOBATH TOHATHE ONPEACICHHOTO
WHTEerpana, bopmyy Hetotona-

JleitOHMIIA, KPUBOJIMHEWHON Tpareuu.
BuruMcisiTb  OmnpesieieHHBI  MHTEerpall
Ui CyMMbl  (DYHKIME,  HCHOJB3Ys
CIIpaBOYHBIC MATEPUAITBI

BpInmoiHATL  HAXOXIEHHWE  IUIOLIAIH
(GUTYPBI, OTPAHUICHHYIO JTUHUSIMHU.
IIpumeHsATL TOHATHE HHTErpajia B
MIPUKJIAJIHBIX 3a]1a4uax.

PazeepHyTo 000CHOBBIBAThH CYXKIEHUS,
NMPUBOAUTH JJOKAa3aTEIbCTRO.

OcymecTBJIsAITh MOUCK HWHPOPMANHUK IS
BBITIOJIHCHUS Y4EeOHBIX 3a1aHui c

WCIIOJIb30BaHKEM YUEOHOM JTUTEpaTyphI

BHocurhb He0o0XOqUMEBIE
KOPPEKTUBHI B ACWCTBUE TOCTE
€ro 3aBepIIeHNs Ha OCHOBE €Tro
U yueTa XapakTepa CICIaHHBIX
OIIIHOOK.




Paznen 6.
MHOrorpaHHMKHM ¥ TeJa
BpalleHust

Pacno3naBaTh Ha yepTekax, pUCYHKax
MOJENSAX HPOCTPAHCTBEHHBIE
reoMerpuieckrue QUrypol, KOHQHUTypaLuH
¢duryp.

IIpuBOaAMTH IIPUMEPHI AHATIOTOB
reoMeTpUYECKUX (PUTyp B OKpyXKarOLIeM
MHpe.

H300paxaTs NPOCTPAHCTBEHHBIE
reomerpuyeckue GUrypsl 1 ux
KOH(UTYpaIUU C UCTIOTL30BaHUEM
YEePTEHKHBIX HHCTPYMEHTOB.
DopMyJIMPOBATH ONIPEICIICHUE TPU3MBI
" IMUpaMubl, UX 3JIECMCHTOB U BUIOB Ha
KOHCTPYKTHUBHOM OCHOBE.

HccnenoBaTs U ONUCHIBATH CBOMCTBA
MPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢buryp, uCrosb3ys SKCIICPUMEHT,
HaOJI0JICHUE, U3MEPEHUE.

Haxoauts B OKpyXaromeM MUpe
IPOCTPAHCTBEHHBIE CHMMETPUYHbIE
¢burypsl.

H300paxkaTs cHMMETpHYHBIC
MPOCTPAHCTBEHHbIE (PUTYPHI.

PemaThb 321241 Ha HAXOXK/ICHHE HA
JI0Ka3aTeJIbCTBO, HA BHIYMCIICHUE AJIMH,
YTJI0B, HA IIOCTPOEHHUE CEUCHUI
MHOT'OTPaHHUKOB, TCJI BpalllCHHA.
DopMyJIMPOBATH OTIPE/IEIICHHE
LUJINHIPA, KOHYca, cephl U mapa, ux
3JIEMEHTOB.

BeipaxkaTh 01HY €IUHULBI U3MEPECHHUS
4yepe3 IpyTue.

@opMyJIMPOBaTH OINpeeNICHHE IO 11
MOBEPXHOCTH, 00BbeMa Tena.
HcceaenoBaTh 3aKOHOMEPHOCTH MEXKILY
¢dopMyamMu IIIOIAAEH TOBEPXHOCTEH 1

Hcnoab30BaTh KOMIIBIOTEPHOE MO/JISITUPOBAHUE
Y OKCTIEPUMEHT JJIs1 U3yUeHHUsS] CBOHCTB
reOMETPUIECKUX 00BEKTOB.

AHaIM3UPOBATH M OCMBICIUBATH TEKCT
3anaun, nepegopmMyIMpoBaTh yCIOBHE,
U3BJIEKaTh HEOOXOMMYI0 HH(OPMAIIHIO,
MOJIEJHPOBATH YCIOBHE C MOMOIIBIO CXEM,
PHCYHKOB, CTPOMTH JIOTHUECKYIO LETIOUKY
paccyXIeHUi, KpUTHIECKH OlleHUBATh
TOJYYEHHBIN OTBET, OCYIIECTBISATH
CaMOKOHTPOJIb, MPOBEPATH OTBET HA
COOTBETCTBHE yCIIOBHIO.

PaccmaTpuBaTh CeUCHUS MPOCTPAHCTBEHHBIX
¢duryp, nomydaeMmpie ImyTeM PEJAMETHOTO WITH
KOMIIBIOTEPHOTO MOJICTHUPOBAHHUS, OTIPEACIATh
WX BH]I.

OcyuiecTBJIATH MTOUCK HEOOXOTUMOM
WHQOPMAIMH AJIS BBITTOJIHEHHS yUeOHBIX
3aJJaHui C UCTIOIh30BaHNEM YUeOHOM
JTUTEPaTyPHI.

Hckats Hanbonee 3¢hhekTHBHBIE CIOCOOBI
pelIeHus 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX
YCTIOBHUH.

CTpouTh peueBoOe BhICKa3bIBaHUE B YCTHOM 1
MUCBbMEHHOHN (popme.

OcyuiecTBJIATH UTOTOBBIM U MOIIATOBBINA
KOHTPOJIb IO Pe3yJIbTaTYy.

[Tpu BBINOJIHEHUN BBIYUCIUTEIILHBIX OMEPAIIUil
Hcnob3oBaTth Mikrosoft Excel, mpu
Tpe3eHTaIiy BeIBo10B — Mikrosoft Power
Point.

BoipakaTh CBOU MBICTH B
YCTHOM U MUCBMEHHOH peyn.
Caymatp M BCTynaThb B
JIMaJor, y4acTBOBATh B
KOJIJICKTHUBHOM OOCYKJICHUN
pobem.

YuuTBIBaTH pa3HbIe MHEHUS U
CTPEMUTHCS K KOOPAUHALIUN
Pa3IMYHbIX TO3UIIUN B

COTPYAHHYECTBE.
JdorosapuBarbcs u
NPUXOAUTH K o0memy
peueHno COBMECTHOM
JCATCIBHOCTH, B TOM YHCJIICE B
CUTyalun CTOJIKHOBEHHS
HMHTEPECOB.




HX 00beEMaMH

PemaTnb 3a1aun Ha HAXOXKIEHUE Ha
HAXO0XKJICHHUE TUTOMAICi MOBEPXHOCTH U
00bEMOB MHOTOTPAHHUKOB, TEJ

BpallleHusl.
Pazpen 7. Crenennas, PacnosnaBars  KOpHM  HaTypaipHOU | Mcmob30BaThIOTOBBIC KOMIIbIOTEpHBIE | BBITH TOTOBBIM K
MoKa3aTelbHasA U CTETIIEHH W3 4YHCIa W HX CBOMCTBA; | MPOTrpaMMBI IS npeoOpa3oBaHusl | CAMOCTOSTEIbHOMY MTOMCKY
Jorapupmuyeckast CTETeHU c PalMOHANBHBIMY | PAllMOHANBHBIX, HPPALMOHAIBHBIX CTENEHHBIX, | METO/Ia PEUICHHUsS MPOCTEHUIINX
pynkoun MOKa3aTeNs MU, UX CBOMCTBA; CTENEHH C | MOKa3aTelbHbIX u norapu@MUYecKkux | anreOpandeckux BBIpaKECHHIH,

JICHCTBUTEIBHBIMH ITOKA3aTENSAMH. BBIPAKCHH. COJIEpKAIllNX KOPHH, CTEIICHH,

YurarbCcBoiicTBa KOpHei u3 | I1oJIb30BaTHCANOTIOIHATEIHHON W CIIPABOYHON | JOTapu(MBL;

HaTypaJbHOW CTENEHH, CBOMCTBA CTENEHH | JUTEpaTypon npunpeoOpa3oBaHuU 7 PD——

C palMOHAIBHBIMH [TOKa3aTENAMU PALMOHANILHBIX, MPPALMOHANBHBIX CTENCHHBIX, | fyoGnerennpe  3Hamms W

BeinoaHsThacicTBUSA c KOpHAMU E;;?;Z;J;,IHHX 1 JlorapHOMHCCKIX yMCHHA Ha 3aHATHAX

HATYPATIbHON  CTETICHH, crerient ¢ Baaners cTaHIapTHBEIMH TNPHEMAaMHU PEILIEHUS EEES’:CCHOH&TBHOFO e

paIMOHAIBHBIMU [OKA3aTEISIMH, CTENEHH AHCBHOU JKU3HU.

¢ HeHCTBHTENBHEIMH TOKa3aTESMIL. paliOHAIBHBIX, WPPAlMOHANBHBIX CTENEHHBIX,

OB LSICHSITE HOHSITHE norapudma MOKa3aTeNbHBIX u JorapupMUIECKUX

p 5 .
. BBIpaXXEHUH.

cBolicTBa Jsorapuma, JAECATHYHBIE U

HaTypaJIbHBIEC JIOTApU(MBI.

IIpuMeHATbOCHOBHOE JIOrapu(pMHUECKOe

TOJECTBO MPHU PELIEHUN BBIPaKEHUH.

DopMyIHPOBATH u

3anMChIBAThIIPAaBUIA NEeUCTBUI c

norapudmamu.

IIpeodpa3oBbIBaTHaNTEOpaNveCKUe

BBIPAXKECHHUA, palnoHaIbHBIE,

UppaloHaIbHbIE, CTETICHHBIE,

MoKa3aTesibHble W JIorapuMHUYEeCKHe

BBIPAXKCHHS.
Paznen 8. Pemate mpocreiimne komOuHaTtopHbE | CoOCTaBJIATH IUIAH PELICHUS 3a1a4y; 7 PET—
Kom0unaTopuka, 3aJa4d METOJIOM mepedopa, BBITh rOTOBBIM K CaMOCTOSITENTBHOMY IOHCKY IpHOGDCTCHHBIC  SHAHE W
CTATHCTHKA,  TEOPHS BoipaxaTth n3BecTHbIEC (OPMYIIBL; METOJIa PEIICHNUS BEPOSITHOCTHON 3a/auH; yMCHEA B TDAKIHMCCKOR
BEpPOSITHOCTE BeruncisiTe B IpocTeHmMX cioydasx | Mcmoab30BaTbrOTOBBIE KOMIIBIOTEPHBIE | 000 0CTH ¥ TOBCEIHEBHOI

BEPOATHOCTU COOBITHIA Ha OCHOBC IIPOrpaMMBbI st aHajJuza I/IH(bOpMaLII/II/I

nmoacyeTa ynucjiia uCX0a0B,

CTaTUCTHYECKOTO XapakTepa W MOCTPOCHUS

JKHU3HU.

briTh IroTOBBIMOTCTAaNBaTh




IIpeacraBasite aHaIu3 peanbHBIX
YKCJIOBBIX MOAaHHBIX, B BHUAC AUarpamMm,
rpauKoB;

AHAJIM3UPOBATH HHPOPMAIHIO
CTaTUCTUYECKOI'0 XapaKTepa.

rpauKoOB U JUarpamMmm.

CBOIO  TOYKY
peleHun BEPOSITHOCTHBIX
3ajad, npu aHanmze
WHPOPMAIIUH CTATHCTHYECKOTO
XapaxTepa.
HaxoauTh101I0THUTEIBHYIO
WHPOPMAIUIO JUISi  pEIIeHHUs
BEPOSITHOCTHBIX TPAKTUYECKUX
3a1ad.
CdopmupoBaTHOCHOBEI
JIOTMYECKOTO MBILUICHUS  JUIS

3pEeHHs  IIpH

penreHus BEPOSTHOCTHBIX
3aj1au.
Pa3znen 9. YpaBuenusi u | IlpousBoauTs paBHOCWIBHEIE Iepexoibl | Menosib30BaTh TOTOBBIC KOMITBIOTEPHBIC BuITh TOTOBBIM K
HepaBeHCTBa. CHCTEMBI | C IIETBIO YIIPOIICHNS ypaBHEHHH, MPOTpaMMBI, B TOM YHCIIE JJIs1 TIOUCKA My TH CaMOCTOSITETHHOMY TTOVCKY

YPaBHEHHH U
HEepaBeHCTB.

HEPaBEHCTB.

BbIOJIHATE IPOBEPKY HANIEHHOTO
pelIeHus ¢ MOMOIIBIO TOACTAaHOBKH U
y4deTa 00J1acTH AOIYCTUMBIX 3HaYCHUIL.
IIpenBuaeTs BO3MOXKHYIO MOTEPIO WIIH
NpuoOpeTeHNE KOPHS U HAXOAMTh ITyTH
BO3MOXKHOT'O N30€TaHus OLINOOK.
IIpuMeHATH OCHOBHBIE METOBI PEIICHUS
anredpanyveckux ypaBHEHUH: METOJ
pa3noXKeHNs Ha MHOKHTEIH U METOJ
BBEJICHUS HOBOI MEpEMEHHOI.

Pematp npocTeie TPUTOHOMETPHUECKHE,
MOKa3aTellbHbIe, Jorapu(MUUECKHE,
palMoHaIBHbIE U HPPALUOHATIbHBIE
YpaBHEHUS.

IIpuMeHATH CTaHIAPTHBIE IPUEMBL
pelIeHus paliOHAIbHBIX,
MppaIiOHANbHBIX, ITOKAa3aTEIbHbIX,
norapuMUIecKux u
TPUTOHOMETPUYECKUX HEPABEHCTB.
Pemate HepaBeHCTBa METOOM
WHTEPBaJOB.

Hcnoab3oBath cBoiicTBa U Tpaduku

pEIIeHus ¥ WLTIOCTPALUY PENICHUs] YpaBHEeHHN
Y HCPABEHCTB.

Omnpenensitb MPUUMHBI BO3MOXKHBIX TIOTEPh WX
MPHOOPETEHNS JIUITHUX PEIIeHUHA U TTyTH
WCIIPaBJICHUS TaHHBIX OIIHOOK.

METOJIa PEIIECHUs MPOCTEHIITUX
anreOpanvecKux ypaBHEHUH U
HEPaBEHCTB;

Hcnouabn30BaTh
MPUOOpPETCHHBIE  3HAHUA U
yYMEHUs Ha 3aHATUIX

PO(EeCCUOHANBHOTO IUKIA U
MOBCETHEBHOM KU3HH.




(bYHKIUH IPY pellieHNH YpaBHEHUH U
HEPaBEHCTB.

HN306paxkaTh Ha KOOPAUHATHOMN
IIJIOCKOCTU MHOKECTBA PELICHUN
YpaBHEHUI U HEPABEHCTB C JIByMsI
MIEPEMEHHBIMHU.

PemaTts cuctembl IByX ypaBHEHHUH C
JBYMSI HEU3BECTHBIMU Tpaduiecky,
METOJIOM IIOJICTAHOBKH, METOI0M
anredpamdecKoro CI0KEHUS, METOIOM
BBEJICHHSI HOBBIX TTE€PEMEHHBIX.
Pemathb cuctemsl Tpex ypaBHEHUI ¢
TpeMsI IEPEMEHHBIMU.

IIpuMeHATH pa3ITuYHbIe CIOCOOBI TPU
pEIIEHUH CHCTEM HEPaBEHCTB,
H300paxkaTh HA KOOPJUHATHOU
IUIOCKOCTH MHOXECTBA UX PEIICHUI.

Paznen 10. DineMeHTBI
TEOPUH MHOKECTB U
MATEeMATHYECKOH
JOTMKH

OnepupoBaTh NOHITUSIMH: KOHEUHOE
MHOKECTBO, JIEMSHT MHOXECTBA,
MOJIMHOKECTBO, TIEPECEUCHUE,
00beIMHEHE MHOYKECTB.
OnepupoBaTh NOHITHSIMU:
YTBEPKIICHUE, UCTUHHOE, JIOXKHOE
}/TBep)KIIeHI/Ie, OTpI/IHaHI/Ie yTBep)KlIeHI/ISI,
KOHTPIPUMED.

HaxoauTs nepecevenue, o0ObeqHHEHNE
MHOKECTB.

Pacno3naBaths HCTHHHOE, JTIOKHOC

YTBEPKICHHUE, OLTHMOKU B YTBEPIKICHUSX.

CTpouTh Ha YUCIOBOU IPSIMOU
HOJMHO>KECTBA YHCJIOBOI'O MHOXKECTBA.

AHAJIM3UPOBATh W  OCMBICJIMBATBh  TEKCT
3aJayd, HAa OCHOBE KOMOMHHPOBAHHS paHee
U3yUYCHHBIX JITOPUTMOB U CHOCOOOB NEHCTBUS
pelaTh HETUIIOBBIE 3a1a4H.

OO0bsICHATH  M3Y4YEHHbIE  MOJIOKEHHS  Ha
CaMOCTOSITETIbHO ~ MOJOOPaHHBIX  KOHKPETHBIX
MpUMepax.

OcyuiecTBJISITH TIOUCK HHOOPMALIUY LIS
BBINOJIHEHUS YU€OHBIX 3aaHUM C
UCIIOJIb30BaHUEM YYeOHOU JINTEPaTyphI

BuITH rOTOBBIM K
CaMOCTOSITCILHOMY IIOUCKY
METOJIa PEIIEHUs MPOCTEHIITUX
3a/ay;

Hcnoab3oBath
MpuoOpeTeHHBIC  3HAHWS |
YMEHHUS Ha 3aHATHAX

MPOPECCHOHATEHOTO ITUKIIA |
MOBCEHEBHOMN KU3HMU.




3. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI INCHUITINHBI
3.1. MaTepuajJibHO-TeXHUYECKOEe o0ecnevyeHne 1 CIUTIITUHBI

Huciuminaa Matematuka tpeOyetr kabuHer «Martematuku». Ha Teopernueckux
3aHSATUAX UCTIONB3YETCs yueOHO-1a00paTopHOE 000pYI0BAHKE:

- KOMITJIEKT YePTEKHBIX HHCTPYMEHTOB,

- MYJIbTHUMEIUWHBIA KOMILIEKC (dKpaH, MPOEKTOp, KOMIbBIOTEpP, MPOrpaMMHOE
oOecnieuenue: MicrosoftOffice, MenquanpourpsiBaress),

- HarJIsAIHbIe TTOCcOOMS (TUTaKaThl, TAOJIUIIBI),

- KOMIUIEKT Y4eOHO-METOANYECKONU TOKYMEHTAIUH.

Jlist mpoBeIeHUS MPAaKTUYECKUX (MM Ja00paTOPHBIX) 3aHATHI HCIIONb3yETCH:
- HHCTPYKLUMOHHBIE KapThl 11O BBIITOJIHEHUIO IPAKTUYECKUX 3aJaHUM,
- KOMIUIEKT YE€pPTEKHBIX HHCTPYMEHTOB.
3.2. Y4yeOHO-MeTOAUYECKOE O0ecneyeHHe I CHUIIMHBI
OcHoBHas JuTepaTtypa (3JeKTPOHHBIN pecypc):
bammmvakos, M.. Maremaruka. : yueOnuk / bammakoB M.M. — Mocksa :

KnoPyc, 2020. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — URL.: https://
book.ru/book/929528. — TekcT : 2eKTPOHHBINY.



4. ObPA3OBATEJIBHBIE TEXHOJIOTI'U
YcnenHoe 0CBOCHUE MUCIUILIMHBI MPEIOaracT akTHBHOE, TBOPUYECKOE YUaCTHE
oOydJaromerocss Ha BCEX OJTamax €€ OCBOGHUS TNyTeM IUTAaHOMEPHOM,
CHUCTEMATUYECKON paboOThl ¢ TNPUMEHEHHEM O0O0pa30BaTCIbHBIX TEXHOJOTHHA, a
TaK)Xe Pa3HOOOPA3HBIX METOJIOB U TIPHUEMOB O0yUCHUSI.

Y4eOHas 1eATeIbHOCTh 00YUYAIOIMNUXCS TPeIyCMaTPUBAET YICOHBIC 3aHATHS
(YpOK, TIpakTHYECKOE 3aHsTHE, JIaDOpaTOpPHOE 3aHSATHE, KOHCYJIbTAllUs, JEKIIHS,
CEMHUHAp), CaMOCTOATEIbHYIO palOTy, BBIMOIHCHUE WHIWBHIYyaJIBHOTO IPOCKTA,
BO3MOXKHOCTh ~ JJICKTPOHHOTO OOydYeHHs ¥ TNPUMEHEHHS] TUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTWH. B mpenomaBaHWW JUCHUTUTMHBI HCIIONB3YHOTCS
y4eOHO-METO/IMYECKUE MaTepuaibl Kak Ha OyMaXHOM HOCHUTENE, TaKk U B
AIEKTPOHHO-ITU(POBOK PopMe, a UMEHHO AJICKTPOHHBIC METOIUYCCKHE MTOCOOMS,
YUCOHUKH, PECYpPChl DJIEKTPOHHOW-OMOINOTEYHOM  CHCTEMBI, 1udpoBbIe
oOpa3oBaTebHbIC 1aTQOPMBI, nH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTMM, B TOM  4UHCIE  «OOlayHbie», depe3  HH(POpMAIMOHHO-
TEJICKOMMYHUKAIIMOHHYO CeTh « HTepHETY.

[Tpumenenue pa3ubix (popm opraHu3anuu yaeOHOH JAESITETBHOCTH CITIOCOOCTBYET
MpoOYKICHUIO Y CTYJIEHTOB MHTEpEca K U3y9aeMOU TUCITUTIINHE, 3P PEeKTUBHOMY
YCBOCHUIO y4eOHOTO MaTepHuaa, CaMOCTOSITEIbHOMY TIOUCKY ITyTeH U BapHaHTOB
pEIICHMS TIOCTABJICHHBIX 00pa30BaTEIIbHBIX 3a1a4, (POPMUPOBAHUIO
npoeCCUOHATIFHBIX YMEHUH 1 HaBBIKOB.

4.1 AKTMBHbIE 1 HHTePAKTHUBHBbIE GOPMBI IPOBEIEeHUA 3aHATHI

Ce- Bun Hcnonb3yemble akTUBHBIE U Komnuectn
MecTp 3aHATHUS UHTEPAKTUBHBIE (bophuam MPOBEJICHUS 0
3aHATUN 4acoB
1 Ypok | PoneBas urpa no reme 1.3 CpolicTBa 2
YUCJIOBBIX (PYHKIIUMA
1 VYpok | pelieHue 3a1ay, AMCKYCCHs (TEXHOJIOTHH, 4

MO3BOJISIIOLIUE OTPAOATHIBATH HABBIKU
pelieHns 3a1a4 ¥ MOKMCKa BbIXOAa B
Pa3TUYHBIX CUTYAIMsIX) B TEME
2.1TpuronomeTpuyeckue QPyHKIUH,

B Teme 1.2 [loctpoenue rpadukoB GyHKITUH,
HCTIOJIb3Ysl CBOMCTBA

1 Ypok | AKTMBHBIN U UHTEPAKTUBHBIA METO/bI: 4
paboTa B rpyrmnax (TeXHOJIOTHH,
MO3BOJISIONIME OTPa0aThIBaTh HABBIKU
KOJUJIEKTUBHOM pabOThI M TOMCKA BBIXOJA B
pPa3IUYHBIX CUTyalMsX ) B Teme 2.2 Perienue
TPUTOHOMETPUUYECKUX YPaBHEHUN

B Teme 2.3 IIpeobOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN

1 Ypok | AKTUBHBIA U UHTEPAKTUBHBIA METO/IBI: 2
pabota B rpymnmax (pa300op KOHKPETHBIX




CUTyalluid, JUCKYCCHUH) B
teme 3.1I1ocnenoBareaprHOoCcTH. CIOCOOEI
3aJaHus

Ypok

pa300p KOHKPETHBIX CUTYaIui (CTYICHTHI
MOTYT CaMOCTOSITEIHHO W KOJUICKTHBHO
U3YYHUTh TPEIOKESHHYIO 3a/1a4y, MOJICIb,
TE€M CaMbIM OTpabaThIBaeTCsl yMEHUE JeaTh
HaOJII0/ICHUS ¥ BBIBOIBI) B

teme3.3 [TpuMepbl UCTIOJIB30BAHUS
IIPOM3BOTHOM ISl HAXOXKJICHHS HAWTy4Ilero
pelieHns B IPUKJIATHBIX 3a1a9ax

Ypok

I'pynmoBsie qucKyccuu mo

teme 2.1 [IpeoOpazoBanue rpadukon
TPUTOHOMETPUUYECKUX (PYHKIIMIA

o Teme 2.31IpeoOGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUHN

Ypok

Pemenue 3anay, nuckyccust (TEXHOJIOTUH,
MO3BOJISIIOLIUE OTPAOATHIBATh HABBIKU
pelieHns 3a1a4 ¥ OMCKa BbIX0/Aa B
Pa3TUYHBIX CUTyalusxX) B Teme 4.1
N300paskeHne mpoCcTpaHCTBEHHBIX HUTYP

Ypok

AKTHUBHBIA U HTHTEPAKTUBHBIN METO/IBI:
pabota B rpyImnax (TeXHOJIOIHH,
MO3BOJISIOLIME OTPadaThIBaTh HABBIKU
KOJUIEKTUBHOM paOOThI M TOMCKA BBIXOJA B
pa3IUYHBIX cCUTyalusx ) B teme 4.3BekTopsl.
JlelicTBHS ¢ BEKTOpaMH.

B Teme 6.1 MHororpaHHuKN

B Teme 6.2Tena BpaieHus

Ypok

AKTHUBHBIA U UHTEPAKTUBHBIN METO/IbI:
pabora B rpymmnax (pa300op KOHKPETHBIX
CUTyalui, AUCKyccHuH) B Teme 7.1

- Kopens n-crenenu

-CTEINEHb C pallMOHAJILHBIM MOKAa3aTelIeM, €€
CBOMCTBa

Ypok

I'pynmoBsie quckyccuu o teme 6.1:
Boluncienre noBepxHoCcTU U 00beMa
PU3MBI, TUPAMU/IBI

B TeMe 6.2 BprunciieHrue moBepXHOCTH U
o0BeMa UJIMHIpA, KOHyca

B Teme 7.3

-Jlorapudwm uucna

-Pemenne morapudmuaecknx ypaBHEHUN




Ypok

pa300p KOHKPETHBIX CUTYaluH (CTYACHTHI
MOT'YT CAMOCTOSITEJIHO WJIM KOJUIEKTUBHO
U3YYUTH NPEIIOKEHHYIO 3a7a4y, MOJEIb,
TEM CaMbIM O0TpadaThIBAETCSI YMEHHE JIENaTh
HaOJII0/ICHHS U BBIBO/IbI) B

teme 5. 11IpuMepsl npuMEHEeHNs] HHTErpaJia B
¢usuke u reomerpun.Bropas npousBoaHas u
ee PU3NYECKUIl CMBICIL.

B teme 8.2 PemieHne npakTHYECKHX 3a]1a4 C
IIPUMEHEHUEM BEPOSITHOCTHBIX METOJI0B

Uroro:

44




5. OHEHOYHBIE CPEJACTBA JUIA TEKYHIEI'O KOHTPOJIA
YCIHEBAEMOCTHU U MIPOMEXYTOYHOUATTECTALIUU

OcHOBHbIE NMOKA3aTeJIU OIIeHKH pe3yJibTaTa

JInuHOCTHBIE

PesysibTaToM (OPMUPOBAHMSI JIUYHOCHHBIX YUEOHBIX YHUBEPCATbHBIX
Oelicmeull ciienyeT CUNTATh:
v’ OJIOKHUTEILHOE OTHOIIEHUE K YPOKaM MaTEMAaTHKH;
v\ yMeHHe NPU3HaBaTh COOCTBEHHLIE OIIUOKY;
v (hopMHpOBaHKE IEHHOCTHBIX OPHEHTAIMHI (CAMOPETYJIAIINS,
CTUMYJIMPOBAHUE, JOCTIKEHUE U . );
v (hOpMUPOBAHKME MATEMATHYECKOM KOMIIETEHTHOCTH.

MeTanpeamMeTrHbie

Pe3ysabTaTtom ¢popmupoBanus no3HA6AMENbHBIX Yyueonwvix
YHUGEPCATbHBIX Oelicmeuil OyayT ABJAATHCA YMEHHS:
v IPOM3BOJBHO M OCO3HAHHO BIAJETh OOIIUM IPHEMOM PELICHUS
3ajauy;
v OCYINECTBIATH  MOUCK  HEOOXOAMMOW  MH(pOpMAIMU IS
BBITIOJIHEHUS YU€OHBIX 3aJaHUI;
v HMCHOJNIB30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJACTBA, B TOM YHCIIE
MOJICJIN ¥ CXEMBI JUISI pellieHus Y4eOHbIX 3a7ay;
OpPUEHTHPOBATHCS HAa pa3HOOOpa3He CrocoOOB pelIeHHs 3a/1ay;
YUHUTBCS OCHOBAM CMBICIIOBOTO UTEHHUSl XYJOKECTBEHHBIX U
MO3HABATEJIbHBIX TEKCTOB;
v\ yMeTh BBIIENATH CYHNIECTBEHHYIO WH()OPMAIUIO W3 TEKCTOB
pa3HbIX BUIOB;
v\ yMeThb OCYWIECTBJISATH aHaiu3 OOBEKTOB C  BBIICICHHEM
CYILECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB;
YMETb OCYILLECTBIIATH CUHTE3 KaK COCTaBJIIEHHE LIEJIOT0 U3 YacTel;
YMETb OCYUIECTBIISATh CpPaBHEHHWE M  KIACCH(PHUKAIUIO IO
3a/IaHHBIM KPUTEPUSIM;
YMETb YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U;
YMETh CTPOHUTDH PACCYKIEHHS B (hOpMe CBS3U MPOCTHIX CYKICHHMA
00 00BEKTE, €r0 CTPOSHUH, CBOMCTBAX U CBA3SX;
YMETh YCTaHABJIMBATH aHAJIOTHUH;
BJIaIETh OOILIUM MPUEMOM PEIICHUs yUeOHbIX 3a/1a4;
OCYWIECTBIISITh ~ PACIIMPEHHBIH  TOUCK  MHPOpPMALUU  C
HCIOJIb30BaHUEM PECYPCOB OMOIHOTEKH;
v’ co3maBaTh W MpeoOpa3’OBBIBATH MOJEIH M CXEMbBI JUIS PELICHUS
3ajauy;
v\ yMeThb  OCYWIECTBJISATH  BBIOOp  Hambosice  SPPEKTUBHBIX
o0pa3oBaTeNbHBIX 33/a4 B 3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHU.

AN

AN NI NN

AN

OCHOBHBIM KpHuTepHeM Cc(POPMHUPOBAHHOCTH KOMMYHUKAMUGHBIX
YUEOHBIX YHUBEPCAIbHBIX 0eUCHBULL
MOKHO CYMTATh KOMMYHHMKATHBHBIE CIOCOOHOCTH 00y4aromierocs,
BKJIIOYAIOIIME B ceOsl:

v/ KellaHWe BCTYIATh B KOHTAKT C OKPYIKAIOUTIMH;

v/ 3HaHHWE HOPM U MpPaBWJI, KOTOPHIM HEOOXOJIHMMO CIIEJIOBATh IMPHU

OOIIEHUH C OKPYIKAIOIINMHU;
v yMEHHE OpraHu30BaTh OOIICHHE, BKIIOYAIONIEe YMEHHE CIYIIATh




co0ecelHMKa, yYMEHHE 53MOLMOHAJIBHO COIEPEKNBATh, YMEHUE
pemats KOHGINKTHBIE CUTYallMU, YMEHUE paboTaTh B TPYIIIE.

v COTpyIOHMYATh C TOBAPUINAMU [PU BBINOJHEHUH 3aJaHUii B mape:
yCTaHaBIMBAaTh W COONIOAATh OYEPENHOCTH [NEHCTBUIL, CpaBHUBATH
MOJyYeHHBIE ~ PE3yNbTaThl, BBICAYIINBATH IAPTHEPA, KOPPEKTHO
co00IIaTh TOBAPHUIITY 00 OIMIHOKaX;

v/ 3a/1aBaTh BOMPOCHI C IEIIbIO MOTYICHHUS HYKHON HHPOPMAIIIH;

v/ OpraHu30BBIBATH B3aHMOIIPOBEPKY BBIIIOIHEHHOW PaboThI;

v/ BBICKa3bIBaTh CBOE MHEHHE IIPH OOCYKICHUHU 3a/IaHUs.

Kpurepusimu cGopMHPOBAHHOCTH Y YYALIEroCs peyiAauuu CcBoeu
AesITeJIbHOCTH MOKeT CTATh CMIOCOOHOCTh:
v’ OTCIeXuBaTh 1IEJb y49eOHOH JEATEeNhbHOCTH W BHEYYeOHOUH
(mpoexTHas AesITebHOCTH);
v IUIaHUPOBaTh, KOHTPOJIUPOBATH U BBIMIONHATH JEHCTBHE TIO
3aIaHHOMY 00pas3iry, IpaBuiTy, C UCIIOJIb30BAaHUEM HOPM
v/ BBIOHWpATh CPEACTBA JIJISl OPTaHU3allMK CBOETO MOBECHHS;
4 AICKBATHO BOCIHPHUHHUMATL YKa3aHUSA Ha OLINOKN H HUCTIPABJIATH
HalieHHbIE OIINOKH.
v’ OlleHHBAThH cOOCTBEHHBIE ycrexu B BBIYHCIIUTENBHOU
JCATCIBHOCTH,
v IIaHUPOBATH IIATH [0 YCTPAHEHHIO TIPOOEIOB.

B pe3yabrare mu3ydeHHs TeM Kypca oOy4aromuecss J0JKHBI
UCN0JIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHMs B NMPAKTHYeCKOH
AesATeIbHOCTH Y NOBCEIHEBHOM KU3HU

¥ IS NPaKTUYECKHUX PacueToB mo (Gopmysiam, BKIHOYas GOPMYJIbI,
cCoJiepKallle  CTENEHW,  pajuKajibl, TPUTOHOMETPUUYECKHUE
GyHKIMW, HCIONB3YyS TPH  HEOOXOJUMOCTH  CIIPABOYHBIC
MaTepHalibl U MPOCTEHIINE BBIYUCIUTENbHBIE YyCTPONUCTBA.

¥’ 75 ONMCaHWs ¢ NOMOIIBI (YHKIUM PasiMYHBIX 3aBHCHMOCTEI,
NpeJCTaBIeHNs UX rpaduuecku, MHTEpIpEeTaluy rpauKoB.

Y’ is pelleHuWs NPUKIAAHBIX 3a1a4, B TOM YHUCJIE COLMATBLHO-
HSKOHOMHMUECKUX U (pU3MUYecKHX, Ha HauOOJIbIINEe M HaUMEHbIIUE
3HAYEHUs1, Ha HAXOXKICHNE CKOPOCTH U YCKOPEHHUSI.

v’ s pelieHus TPUKIAAHBIX 3aj1ad, CBS3aHHBIX C [OHSTHEM
OTIpEIeIIEHHOTO MHTETrpaa.

v’ ans  BbIUMCIEHHA OOBEMOB W IUIOMIAJAEH  ITIOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ TMPH pEIIeHUH TPaKTHYECKUX 3ajad,
UCTONb3Ys npu HE00X0IMMOCTH CIPaBOYHUKHU U
BBIUUCIINTENFHBIE YCTPOMCTBA;

v’ s uccnenoBanus (MOJIETUPOBAHKS) HECTOKHBIX TPAKTHYECKHUX
CUTyaluii Ha OCHOBE M3YYECHHBIX (POPMYIT U CBOUCTB (PHUTYD;

v’ s aHaiM3a pealbHbIX YMCIIOBBIX JAHHBIX, MMPEICTABICHHBIX B
BUJEC  JUArpamm, rpa¢uKoB; aHanmm3a  MHPOpPMALUHU
CTaTUCTUYECKOI'0 XapaKTepa.

¥ 7S TIOCTPOEHUS. U UCCIIEOBAHUS POCTENIIMX MATEMATHYECKHX
MOJEIEN.

IIpeameTHbie

PazButHe nouaTus
0 yuciIe

B pe3yabTare udydeHusi TeMbl 00y4arOILIHecs 10/KHbI YMETh:
v BBITIOJIHATh apUPMETHYECKUe JCHCTBUS HAJl YHMCIAMH, COYETas




YCTHBIC 1 TUCbMCHHBIC IIPUEMBI;

v HAXOJIUTh NPUOIMKEHHbIE 3HAYEHHs BEJIMYMH U IOTIPEIIHOCTH
BBIUMCIICHUH (aOCOIOTHASI U OTHOCUTEIBbHAS ),
v CPaBHMBATh YUCIIOBBIE BBIPAKEHUS;
v IIOJIB30BAaTbC OLIGHKOM W IPUKUAKOM NP IPAKTUYECKHUX
pacuerax.

Tpuronomerpuyeck | B pedysabrare n3yueHus TeMbl 00y4aromuecsi 10J1KHbI 3HATD:

ue GyHKUuHuu v OIpENEeICHUsT paJMaHa, CUHyCa, KOCHMHYca U yrja o, Kak

opauHAaThl W abcumcchl  TOYkM P eIMHWUYHON — OKpY>KHOCTHU
COOTBETCTBEHHO;

v MOHATHSA (PYHKUIUN CUHYCa, KOCHHYCA, TAHICHCA, KOTAaHT€HCa;

v OlpeNielieHue  TMEepPUOAWYECKOM  (YHKUUHM,  HAHUMEHBIIETOo
MOJIOKUTEIBHOTO Tepuosia A (QYHKUMH CHHYC, KOCHHYC, TaHTEHC,
KOTaHI'€HC.

B pesyabTare usydeHusi TeMbl 00y4arOILIHecs 10/KHbI YMETh:

v OTpeNieNIATh 3HAueHUEe (YHKLUMHU MO0 3HAUCHUIO apryMeHTa MNpu
Pa3IMYHBIX crI0co0ax 3aaHus PYHKINH;
v cTpouth rpaduku GyHKIUMH y = cos X, y = sin X, y = tg x (1o

TOUYKaM); 10 TpaduKy Ha3blBaTh MPOMEXKYTKU BOo3pacTaHus (yObIBaHUS),
NPOMEXYTKH TOCTOSHHBIX 3HAKOB, HaumOOJblllee U HauMEHbIIee
3HaYeHUs! QYHKIUHN y = COS X, Y = sin X;

v HAXOJUTh 00JIACTH ONpE/IeCHUs U 3HAUCHUH (PYyHKIMI, HAXOAUTh
TOUYKHU MepecedeHus rpaduka GyHKIUN C OCIMHU KOOPJIUHAT, ONPEIesTh,
KaKMe U3 JIaHHBIX (PYHKIUI YeTHbIE, KAKUE HEUECTHBIE;

v MPUMEHATH CBOICTBa MEePUOAUYHOCTH
TPUTOHOMETPUYECKUX  (YHKUUI U OCTPOSHUS IpauKOB;

v cTpouth rpaduku ¢pyHkuil y = mf(x), y = f(kx), rapmonnyeckux
KoJIeOaHMii;

v OMMCHIBATh MO TpaduKy U B NpOCTEHIINX ciayyasx mo (opmyse
MOBEJCHUE M CBOWCTBa (YHKUUH, HAXOIUTh MO rpaduky (yHKIUU
HauOOoJIbIINE U HANMEHbIIINE 3HAUCHHUS,

v pelmars  ypaBHEHMs, IpPOCTEHIIME CHUCTEMbl  ypaBHEHUH,
WCIIOJIb3YS CBOMCTBA PYHKIMH U MX IpadUKOB.

Tpuronomerpuueck
ue ypaBHeHUsl

B pe3yJjbTaTe H3YYCHUH TEMbI oﬁyqaloumeca JOJKHBI 3HATD:

v ornpeaeneHus apKKOCHHYCA, apKCHHYCa, apKTaHIeHCa,
apKKOTAHI€HCA YUCIIA;
v dbopMysibl  pelIeHHM  TPOCTEHIINX  TPUTOHOMETPUUYECKUX

ypaBHEHHH cOs X = a, sin X = a, tg X = a, ctg X = a, COOTHOLICHHSA
apKKOCHHYCa, AapKCHHYCAa, apKTaHT€HCa, APKKOTAHI€HCA.

B pesyabTate n3yueHusi TeMbl 00y4arommecs J0J1KHbI yMeTh:

v pelmars MpOCTEHIINEe TPUTOHOMETPUYECKHE YPaBHEHMs, HX
CUCTEMBI, a TAaK)K€ HEKOTOpBIE BHJbI TPUTOHOMETPUYECKUX YPAaBHEHUU
(kBasipaTHbIE OTHOCHUTEJIBHO OJHOW M3 TPUTOHOMETPUYECKUX (DYyHKIIMIA,
OJIHOPOJIHBIE YPaBHEHHUs IIEPBOM U BTOPOU CTEIIEHU OTHOCUTEIBHO COS X
U sin X);

v pelaTh NpOoCTeNIINE TPUTOHOMETPUYECKUE HEPABEHCTBA;

v UCIONB30BaTh Ui TNPUOIMKEHHOTO pEIIeHUs YPaBHEHUU W
HEPaBEHCTB rpa)uIecKuil METOI;

v n300pakaTb Ha KOOPAWHATHOW IUIOCKOCTH MHOKECTBA PELICHHIA

IIPOCTEUIINX YPABHEHUM U UX CUCTEM.




IIpeodpa3oBanne

TPUTOHOMETPHUUYECK

UX BBIPAKEHUH

B pesyabTare n3yueHusi TeMbl 00y4aromuecs 10JKHbI 3HATh:
v (bopMyIIbl, CBS3BIBAIOIINE TPUTOHOMETpUYECKUE QYHKIIUN OJJHOTO
U TOTO XK€ apryMeHTa:

tgx = tgx= o1 4 (g 0)? = = 1+ (ctgx)? =
9X=osx 977 Gimx’ tlgx " (cos]ix)?’ Flcgx "~ (sin

Ix
GGinx)® 4+ (cosx)* =1
4 (dbopMyIIbI, CBS3BIBAIOIINE (DYHKIIUU apTYMEHTOB, U3 KOTOPBIX

OJIMH BJIBOE OOJIBIIIE JPYTOTO:

] ] - . - 2igx
sin2x = 2sinx~ cosx—;co52xy = (cosx)* - (sinx)*; tg 2x = ﬁ
_ . 1+ ecos2x ) - 1—cos2x
S(cosx)* = T:(smx)‘ =—F
v (OPMYJIBI CITOKEHUS aPTyMEHTOB.
v dbopmyasl Uil TIpeoOpa3oBaHUsT CYMM TPUTOHOMETPHUYECKHUX

(GyHKIUH B IPOU3BEICHUS, TPOU3BEICHUIN TPUTOHOMETPUICCKUX
(YHKIHA B CYMMBL.

v

B pe3yabTare udydeHusi TeMbl 00y4arOIIHecs 10/KHbI YMeETh:

v NPOBOIUTH IO  H3BECTHBIM  (dopMyJaM W  TpaBWIaM
npeoOpa3oBaHus OYKBEHHBIX BBIPAXKCHMUIA, BKJIFOYAOLTUX
TPUTOHOMETPUYECKHE (DYHKIIUH;

v BBIUMCIISATh 3HAUYEHHUS OYKBEHHBIX BBIPAXKEHHUM, OCYIIECTBIISS
HE00XO0IMMBIE TIOJICTAHOBKH M IIPpeoOpa30BaHus;

v HCII0JIb30BaTh paszuyHbIe TPUTOHOMETPUUECKHUE

bopMysIBl TSl pelIeHHs TPUTOHOMETPUYECKIX YPaBHEHHUH.

BBenenne B B pe3yabTare udydeHnsi TeMbl 00y4aKOIIHeCH T0/KHbI 3HATh:
CcTepeoMeTPHI0 4 OCHOBHbBIC TIOHSTHS U AKCUOMBI CTEPEOMETPHUM, CIICIACTBUSA W3
aKCHOM.
B pe3yabTare udydeHusi TeMbl 00y4aKOIIHecs 10/LKHbI YMeETh:
v WCIIOJB30BaTh AKCHOMBI CTEPEOMETPUHM M HX CIEIACTBHUS IpU
pEIIeHNH CTaHAApPTHBIX 3a/ay JIOTMYECKOTO XapakTepa, H300paxarhb
TOYKH, MpPsSIMbIE M IUIOCKOCTH Ha NPOCKIMOHHOM YEpTEkKE IMpHU
Pa3IMYHOM MX B3aUMHOM PaCIIOJI0KEHUN B IIPOCTPAHCTBE.
IMapajuiebHOCTH B pe3yabTare udydeHnsi TeMbl 00y4aKOIIHeCs T0/KHbI 3HATh:
NPSAMbIX ulv ONpeAesiecHUusI  MapaJUIeJIbHBIX  MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B | MapaJUIEIbHBIX IIJIOCKOCTEH, MPSAMOM, MapaJUIEIbHON INIOCKOCTH;
NMPOCTPAHCTBE v MPU3HAKU MAPAJUICTIBHOCTH TPSAMBIX U IUIOCKOCTEW, MPSIMOM M
IUIOCKOCTH.

B pesyabTate n3yueHunsi TeMbl 00y4aommecs J01KHbI yMeTh:

ONMCHIBaTh B3aMMHOE PACIOJIOKEHUE NPSIMBIX M IUIOCKOCTEH B
NPOCTPAHCTBE,  ApPryMEHTHPOBAaTh  CBOM  CYXIEHHS 00  3TOM
PaCIIOJIOKEHUY;

v pelaTh HECIOXKHbIE 33Jaul Ha JTOKA3aTEelIbCTBO U BBIYHUCIICHMS C
WCIIOJIb30BAHUEM  HW3YYEHHBIX CBOMCTB, OIPEACIICHUH, NPHU3HAKOB
NePHIEHANKYIISIPHOCTH;

WCIOJB30BaTh  NPU  PEIICHUU CTEPEOMETPUYECKUX  3aj]ad




ITAaHUMCTPHUICCKUC (1)3.KTBI n MCTOAbI,
v IIPOBOAWTH JOKA3aTCJIbHBIC PACCYKIACHHA B XOA€ pCIICHUA 3aaa4.

IlepneH UKy AAPHO

CThb I[pﬂMbIX
IJIOCKOCTEH
NMPOCTPAHCTBE

u
B

B pe3yabTare udydeHust TeMbl 00y4aKOLIHeCH 10/KHbI 3HATh:

v OIpeeeHUs NEPIEHUKYIISAPHBIX MPSIMBIX, INIOCKOCTEHN, IPSIMOH,
MEePIECHINKYISPHOMN IUIOCKOCTH, HaKJIOHHOW, MPU3HAKHA
NEPIEHIUKYISIPHOCTU psIMOM 51 IIJIOCKOCTEM, CBOMCTBA
MEPIEHANKYISIPHOCTH MIPSIMOM U TUNIOCKOCTH;

v TEOPEMY O TPEX NEPHECHAUKYIIAPAX;

v CBOICTBa U300paKEHUSI IPOCTPAHCTBEHHBIX QUTYD.

B pe3ysabTate nzyueHusi TeMbl 00yUAIOIIMECS TOJIKHBI YMETh:

v OTHCHIBATh B3aMMHOE PACIOJIOXKEHHE MPSAMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE,  APTYMEHTHUPOBAaTH  CBOM  CYXJACHHS 00  3TOM
PacToIOKEHUH;

v AHAIM3MPOBATH B MPOCTCUIITNX CITyYasx B3aMMHOE PaCIIOIOKEHHUE
00BEKTOB B MPOCTPAHCTBE;

v peliaTh IIAaHUMETPUYECKHE M TPOCTCHITNE CTEPEOMETPUICCKHEC
3aJlauM Ha HaX0XJICHHUE T€OMETPUIECKUX BETUYHH (JJIUH, YTIIOB);

v UCTIONB30BAaTh TPU  PEIICHUH  CTEPCOMETPHUYCCKHX  3a]ad
TUTAaHUMETpUYeCcKHe (HaKThl M METO/IBI;

v MIPOBOJIMTH JTOKA3aTEIIbHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;

v CTPOUTH CEUEHUS TeTpadipa U Mapaljiesielumnena;

v pacrio3HaBaTh Ha 4YepTeKaxX M MOJCISIX IPOCTPAHCTBCHHBIC
(OpMBI; COOTHOCHUTH TpEXMEpHBbIE OOBEKTHI C WX ONHCAHUSIMH,
M300pKCHHSIMU.

IIpousBoanasn

B pe3yabTare udyyeHusi TeMbl 00y4alOIIHecs T0/KHbI 3HATh:
ompejeNieHus]  Mpelena  IMOCIeN0BaTeNbHOCTH,  MPHUPAIICHUS
apryMeHTa, npupaiieHusi (yHKIUU, MPOU3BOJHON, TOYKH JKCTpEeMyMa
(Makcuma, MUHUMYyMa) (DYHKUWH, CTAallMOHAPHOM TOYKH, KPUTHYECKON
TOYKHU (PYHKLIUH;
v TCOMETPUUYCCKUNA U (PU3NUECKUN CMBICIT IIPOU3BOTHOM;
v (GhopMyJIBI B TTpaBUIIA JJI1 OTHICKAHUS TTPOU3BOIHBIX;
QITOPUTMBL JJIs MCCIEeNOBaHUS (PYHKIMA Ha MOHOTOHHOCTH U
IKCTPEMYMbI, HAWOOJBIIETO0 W HAMMEHBIIETO 3HAYCHUS HEMPEPHIBHOM
(GyHKIIUM Ha IPOMEKYTKE.

B pe3yabTaTe u3yueHus TeMbl 00y4YaronInecsi 10/KHbI YMETh:

v BBIUUCIIATh TPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIMHA, HCIONb3Ys
CIIPaBOYHBIC MaTEPHAIbI;

v UCCIIeIoBaTh B MPOCTEHINIMX  CiIydasx  (YHKOMH  Ha
MOHOTOHHOCTb, HAaXOIWTh HaWOOJbIINE W HAUMEHBIINE 3HAYCHUS
¢GbyHKUMH,  CTPOMTH  TpaduKH  MHOTOWIEHOB  u#  NPOCTEHIINX
panmoHaNBHBIX (DYHKIUH C HCIOIb30BAaHUEM aIllapaTta MaTeMaTHYeCKOTo
aHaIM3a.

IlepBooOpa3nas
HHTerpaji

Hu

B pe3yabrate u3ydyeHusi TeMbl 00y4yaromuecs 10KHbI 3HATH:

v OIlpe/ieNIeHue MepBOOOPa3HOH, HEONPEAEICHHOTO WHTErpania,
OIIpEeJIeIEHHOT0 UHTErpaa;

v (dbopMyIIBI B TTpaBHIa U OTHICKaHUS TIEPBOOOPA3HOIA;

v (dbopMyIIbI M ITpaBUIIa OTHICKAHUS HEOIIPEeIEHHOI'O HHTErpaa;

v dbopMyTy A7 BBIYHCIICHUS OIpeesieHHOro uHTerpana (popmyna




HreroTtona - Jleitouuia).

v
B pe3yabTrate n3ydyeHus TeMbl 00y4yaronuecs 10KHbI YMeTh:
v BBIYHCIIATE NIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIHHA, HCIOIb3YS
CIIPaBOYHBIC MaTCPUAJIbI;
v BBIYHCIIATH B MPOCTEHIINX CIy4asX IUIOMIaIN C MCIOIb30BAaHHEM
1EpBOOOPaA3HOM.
BexTopsbl B | B pe3yiabTaTe u3yueHus: TeMbl 00y4arommecst 10JKHbI 3HATh:
MPOCTPAHCTBE v npaBuiIa N300pakeHMsI BEKTOPOB Ha TIOCKOCTH;
v OCHOBHBIE CBOMCTBA BEKTOPHBIX BEJIMYUH;
v B YeM COCTOMT TMpPaBWIO MapaulelorpaMma, IPaBHIIO
MHOTOYTOJIbHUKA, IPABHUJIO MapajliesIenue 1a;
v OTpeieNIeHNe KOJUTMHEAPHBIX U KOMITJIAHAPHBIX BEKTOPOB.

B pe3yabTare uzy4yeHusi TeMbl 00y4arouuecs J0JKHbI YMeTh:

v pacKilabplBaTh BEKTOP II0 JBYM HEKOJUIMHEAPHBIM BEKTOpaM, I10
TPEM HEKOMILJIaHAPHBIM BEKTOPAM;

v pemiatb T€OMETPUYECKUE 3aauyd, ONHMpasChb Ha U3y4YCHHbIE
MpaBuJia, IpUMeEHss anredpandeckuil anmapar;,

v UCIIOJIB30BaTh  IIPM  PEUICHUH  CTEPEOMETPUYECKUX  3aJad
IUTaHUMETpHUUecKrue (PaKkThl U1 METO/IbI;

v IIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKICHUS B X0/1€ PEILICHUS 3a1a4.

MeToa KOOPAMHAT
B NIPOCTPAHCTBE

B pe3yabrare n3ydyeHusi TeMbl 00y4Yaromuecs 10KHbI 3HATD:

KaK OIPEIEISIFOTCS KOOPAMHATHI BEKTOPA;

JICHCTBUS HaJl BEKTOPAMHU B KOOPIUHATAX;

KaK OTPEIeNsIeTCs] CKAJIIPHOE MPOU3BEICHHE;

CBOWCTBA CKAJISIPHOTO MPOU3BEICHHUS;

ypaBHEHUE Cepbl U TIOCKOCTH

(bopMyITy HaAXOXKICHUS KOOPJMHAT CEPENHBI OTPE3KA,;

dbopMyIly BBIYUCIICHUS PACCTOSHHUS MEXKIy IBYMS TOYKAMHU B
MPOCTPAHCTBE C MIOMOIIBIO KOOPAMHAT.

AN N N N N N

B pe3yabTare udydeHusi TeMbl 00y4aKOILIHeCH 10/KHbI YMETh:
BBIUUCIIATH KOOPAMHATHI BEKTOPA B IPOCTPAHCTBE;

BBIYHUCIIATh CKAISIPHOE MTPOU3BEICHNE B KOOPANHATAX;

BBIUUCIISATH PACCTOSHUE MEXy IBYMsI TOUKaMU B IPOCTPAHCTBE;
3alKChIBaTh YpaBHEHHE c(hephl U IIOCKOCTH;

IPUMEHATh IIPU PEIICHUU CTEPEOMETPUUYECKUX KOOpPAUHATHO-
BEKTOPHBIN METOJ1 JIsl BBIUUCICHUSI OTHOLLIEHUW, PACCTOSIHUI U YIJIOB;
UCIOJB30BaTh IIPU  PEIIEHUU  CTEPEOMETPUUYECKUX  3aj]ad
IUTAaHUMETpUUecKHue (PaKThl 1 METO/IBI;

AN N N NN

AN

v IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKICHMSI B X0/1€ PEILICHUS 3a/au.
CreneHH M KOPHH B pe3yabrate n3ydyeHusi TeMbl 00y4yaromuecs 10KHbI 3HAThD:
v HOBBIE TEPMUHBl MAaTEMaTHMYECKOTO  SI3bIKa: CTENEHb C

palMOHANBHBIM TIOKa3aTeJeM, CTeNeHHas (QYHKIUs, HppalrOHAIBHOE
BBIpa)KCHUE,

v CBOIiCTBa cCTemeHHON GyHKIMH, ee rpaduk, dopmyry s
mddepeHIrpoBaHusL.

B PE3yJdbTaTe H3YYCHUH TCMbI oﬁyqalonmecsn HOJIKHBI YMETb.




v IPUMEHATDH ONpeAeNeHUs] KOPHSA U apu(PMETUUECKOT0 KOPHS N-0i
CTEIEHU U3 YUCJIA a IS IPOCTEUIINX BBIYMCICHUM;
v MPEJICTaBISATh apu(PMeTHIeCKUil KOPEeHb N-0i CTENEeHU U3 Yucia a
B BHJIE CTENEHU C PAlMOHAIBHBIM NIOKA3aTeJIeM,  CTEIECHU C
OpoOHBIM  TIOKa3aTelieM B BHJAE apU(PMETUUECKOTO KOPHS U3 YHCIIA;
v OpOBOIUTH IO  M3BECTHBIM  (dopMyJaM U IpaBUiIaM
npeoOpa3oBaHusi OyKBEHHBIX BBIPAKCHHW, BKIIOYAIOMINX CTETCHH,
paauKabl;
v BBIUMCIIATh 3HAYEHHS YHCIOBBIX M OYKBEHHBIX BBIPAKEHUI,
OCYILECTBIISASI HEOOXOIUMBIE TTOACTAHOBKH U MPeoOpa3oBaHMs;

pemaTh npocTeiiye nppaluoHaIbHbIE YPaBHEHNUS.
v CTPOUTH TPapUKH CTEIEHHBIX (PYHKLUH;
v NPUMEHSTH TTPOU3BOIHYIO CTETIEHHOW (DYHKIUU K MCCIIEOBAHUIO
GbyHKIU;
v PUMEHATH NEepBOOOPA3HYIO CTETIEHHOW (YHKIUU K
BBIYHCIIEHUIO OIIpENETIECHHBIX UHTETPaJIOB u iomanen
COOTBETCTBYIOIIUX QUTYP.

Iloxa3zatenbHass u | B pe3yjabTare H3y4eHHs TeMbl 00y4arommecst J0/KHbI 3HATH:
Jorapupmuyeckas | v HOBBIE TEPMHHBI MaTE€MaTHYECKOro S3bIKa: IOKa3aTelbHas
pyHkumun ¢GyHKIMS, TOKa3aTelbHOE YpaBHEHHE, II0Ka3aTeIbHOE HEPaBEHCTBO,
jorapudm uyucia, ocCHOBaHUeE jJorapudma, sorapupmudeckas  QGyHKIMS,
JorapupMHUECKOe  YpaBHEHHE, JorapupMHUECKOe HEPABEHCTBO,
9KCIIOHEHTA, JlorapupMudeckas: Kpunasi;
v OCHOBHbIE  CBoMcTBa © rpaduku  sorapupmMuyeckoil u
MOKa3aTelbHON (QyHKIUI;
v dopmynbl,  CBS3aHHbIE ¢  TOHATHEM  Jorapupma, ¢
g depeHIMpOBaHHEM
nokaszateabHOI 1 Jorapugmuyeckoit GyHKINH.
B pe3yabTate nzyueHusi TeMbl 00yuarommecs 10J1KHbI yMeTh:
CTpoUTh  TpadUKu TOKa3aTeJbHOW M JOrapupMuyecKon
(GyHKIUI  CIaHHBIM OCHOBaHMUE;
v OMHKCHIBATH MO rpaduKy U B MPOCTEHIIMX ciaydasx 1o (opmyie
MOBE/ICHNE U CBOMCTBA MOKA3aTENIbHON U JIoTapu(PpMUUEecKON (QyHKIHUI;
v BBIMOJIHATH ~ [PeoOpa3oBaHUsl  MPOCTEHIIMX  BBIPaXKEHUH,
BKJIIOUAIOIUX apu(METHYEeCKHe oOlepalud, a Takke OIepaluio
JorapupMUpPOBAHHUS;
v pemiaTte IOKa3aTelbHble, JiorapuMHuUecKue ypaBHEHUS U
HEPABEHCTBA, IPOCTEHUIIINE CUCTEMBI YPAaBHEHUI, HECIIOKHBIE YPABHEHHUS
1 HEPaBEHCTBA, CBOJIUMBIE K HUM.
v pelmare  ypaBHEHMs, IpPOCTEHIIME CHCTEMbl  ypaBHEHUH,
UCIOJIB3YS CBOMCTBA PYHKIMN U X TpadUKOB;
v IIPUMEHATH IIPOU3BOJHBIE II0Ka3aTENIbHOM,
norapudmuueckol  QYHKIUM K HUCCIEAOBAHUIO (DYHKIIUA;
v NPUMEHATh TEepBOOOpa3HbIe K BBIYMCICHUIO ONPEACICHHBIX
WHTETPpaJIoB U IJIONIAJIEl COOTBETCTBYIOUINX DUTYP.
MHororpaHHuK#u B pesyabTate n3yueHust TeMbl 00y4yaroumuecs 10JKHbI 3HATh:

OIpeIeNIEHUs IBYTPAaHHOT'O yIJla, MHOIOI'PaHHUK;
OIpeZIe/ICHUs] U CBOWCTBA IIPU3MBIL;

OIpeieIeHUe U CBOMCTBA MUPaMU/IbL;
OIpE/ICJICHUE U CBOMCTBA YCEUEHHON UPAMU/IBL;

AN




v (bOpMYJIIBI IS HAXOXKICHHSI 00bEMOB MHOTOTPAHHHUKOB.

B pe3yabrare n3ydeHusi TeMbl 00y4aronIHecs: J0KHbI YMETh:
pacmo3HaBaTh Ha 4YepTeXaxX M MOJEIIX NPOCTPAHCTBECHHBIC

(GOpMBI; COOTHOCHTH TpEXMepHbIE OOBEKTHI C WX OIHMCAHHSIMH,

M300paKCHUSIMU;

v aHAJTM3UPOBATh B MPOCTEUIINX CIIydasX B3aUMHOE PACIOJIOXKCHUE

00BEKTOB B MPOCTPAHCTBE;

v n300pakaTh OCHOBHBIC MHOTOTPAHHUKH; BBIMOJIHATH YEPTEKHU TIO

YCIIOBHUSIM 33]1aY;

v pemarh IUIAHUMETPUYECKHE U MPOCTEUIIHE CTEPEOMETPUICCKHE

3aladl  Ha HAXOXJICHHE TEOMETPUYCCKUX BEIMYUH (IJIMH, YTJIOB,

momasei, 00beMoB);

v pemartb IPOCTEHIINE CTEpEOMETpUYECKHE 3aJadyd  Ha
BBIUNCIIEHUE U JIOKa3aTeNbCTBO C NPUMEHEHUEM CBOMCTB
MHOTOTPaHHHUKOB;

v CTPOUTH TpocCTeiine ceyeHus: Kyoa, Mpu3Mbl, MTUPaMU/IbL;

v UCIIOJB30BaTh IPU  PEIIEHUU  CTEPEOMETPUYECKUX  3aj]ad
IUTAHUMETPUUECKUE (aKThl U METOBI;

v IIPOBOAMTD JOKA3aTEJIbHbIE PACCYKICHHS B XO/I€ PEILIEHUS 3ajau.

B pe3yabrare n3ydyeHusi TeMbl 00y4yaronuecs 10KHbI HCI0J1b30BATh
npuodpeTeHHbIe 3HAHUS U YMEHHS B IPAKTHYECKOMH 1esiTeIbHOCTH 1
MOBCEHEBHOM KM3HM IS

v ucciaeoBaHus  (MOJEIUPOBAHUSI) HECIOXKHBIX IMPAKTUYECKUX
CUTyalluii Ha OCHOBE U3YUYEHHBIX (JOPMYI U CBOMCTB (UTYD;
v BBIYMCIICHUS 00beMOB u JIoIaaen MMOBEPXHOCTEN

MPOCTPAHCTBCHHBIX TCJ IMPU PCHICHUU IMPAKTUYCCKUX 3adal, HUCIIOJIb3Ys
IIpru HGO6XOI{I/IMOCTI/I CIIPAaBOYHUKHU U BBIYMCIUTCIILHLIC yCTpOI)iCTBﬁ.

Tena Bpaumenus

B pe3yabTare udydeHnsi TeMbl 00y4arOIIHecs T0/KHbI 3HATh:

v onpejiefieHUus] U CBOWMCTBAa TeN BpalleHHs IIMHIpPA, KOHYyca,
cdepsl U 1mapa;

v dbopMyIIbl ISl HAXOXKICHUSI IUIOMIAACH MOBEPXHOCTU ILMIMHIPA,
KOHYca U I1apa;

v (bOpMYITBI 17151 HAXOXKJICHUST 00bEMOB.

B pesyabTate n3yueHunsi TeMbl 00y4aommecs J01KHbI yMeETh:

v pacrno3HaBaThb Ha 4YepTeXax M MOJENSIX IPOCTPAaHCTBEHHbIE

(GOpPMBI; COOTHOCHUTH TPEXMEpHbIE OOBEKTHl C WX OINHCAHHAMH,
M300paKCHUSIMU;

v aQHAJIM3UPOBATh B MPOCTEUIINX CIyYasX B3aMMHOE PACIIOIOKEHHE
00BEKTOB B MPOCTPAHCTBE;

v U300pakaTh OCHOBHBIC KPYIJIBIE TEJa; BBIMOJNHATH YEPTEIKH IO
YCIIOBHSIM 33]1a4;

v pemarh IIaHUMETPUYECKUE M TPOCTEHIINE CTEPEOMETPHUYCCKUE
3a7a4d Ha HAXOXICHHE TCOMETPUYCCKUX BEJIMYMH ([UIMH, YIJIOB,
momajei, 00beMoB);

v pemarb MPOCTEUIIHE CTEPEOMETPUYECKHE 3aJadd  Ha
BBIYMCICHHE W JIOKA3aTeNIbCTBO C  NPHUMEHEHHUEM CBOWCTB Tell
BpAIICHUS,

v CTPOUTPH MPOCTEHINHE CeUeHUS Ky0a, TPU3MBI, TUPAMH/IBI;

v UCTIONIB30BaTh NP PEIICHHH  CTEPEOMETPHUYECKUX  3a/ad
TUTAHUMETPUUECKUE (PaKThl K METOJIBI;

v IPOBOJIUTH JTOKA3aTEIbHBIC PACCY)KICHHS B X0/ PEIICHHUS 3a1ad.




9J1eMeHThI B pe3yJjbTaTe H3YYCHUH TEMbI oﬁyqalonmem A0JI’KHBI YMETb:

KOMOUWHATOPHKH, v pemiatb  OpocTedIIne  KOMOMHATOpHBIE — 3aJaud  METOJIOM
MaTeMaTH4eCKOil nepebopa, a TakkKe ¢ UCIOIb30BAaHUEM H3BECTHBIX (POPMYIT;

CTATHCTHKHU ul|v BBIUUCIIAT B MPOCTEHIIMX CIIyyasiX BEPOATHOCTH COOBITHH Ha
TeopuHu OCHOBE IOJICYETA YNCIIA UCXOJ0B.

BEPOSATHOCTEM

YpaBHenust u | B pesyabrare ndydyeHus TeMbl 00y4yaroumuecsi 10J15KHbI YMETh:
HEePaBeHCTBa v pemiaTth palMoHalbHBIE, IOKa3aTelbHbIE W Jorapudmuyeckue

YpaBHEHUsT W  HEPABEHCTBA, MPOCTEHIINE HpPPALUOHAIBHBIE U
TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI;

v COCTaBJISITh YPAaBHEHUS M HEPABEHCTBA M0 YCJIOBHIO 3aa4u;

v UCIIOJIb30BaTh JJIS TPUOTIKEHHOTO pEILIeHUs ypaBHEHHHA U
HEPaBEHCTB rpaQUuecKuii METOI;

v n300paXkaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUN

MIPOCTEUIINX YPABHEHUI M UX CUCTEM.
JJieMeHTHI Teopun | B pesyabrare ndyuyeHusi TeMbl 00y4arouuecs 10JKHbI yMeTh:

MHOKEeCTB H 4 3amaBaTb MHOXKECTBA IIEPECEYCHHEM M XapaKTEPUCTHYECKUM
MaTeMaTH4eCKOM CBOMCTBOM
JIOTHKH 4 Haxonuth nepeceyenue, 00beAMHEHNE MHOKECTB.
v Pacnio3HaBaTh HMCTHHHOE, JIOXKHOE YTBEPXKICHHME, OIIUOKU B
YTBEPKACHHUSAX.
v Crpouth Ha 4YHUCIIOBOM MHpPSAMON IOJMHOKECTBA YHCIIOBOIO
MHO’KECTBA.

Jmg  Tekymero KOHTPOJIA YCIIEBAEMOCTH IO JHCUMIUIMHE MareMaTruka
IIPUMCHSIIOTCSI METOJbI KOHTPOJS: YCTHBIM KOHTPOJb B ¢opMe (PpOHTAIBHOTO
onpoca, JUCKYCCHOHHOTO 3aJIaHHS;

MMUCBMEHHBI KOHTPOJIb B (POPMaxBHIOOPOYHOTO TECTUPOBAHUS,  MPOBEPOUHOM
paboThl (pacueTHble 3ajgauM), 3aJaHUil Tpaduueckoro xapakrtepa, B (dopme
WHJIMBUAYaJIbHOU JJOMalTHEN paboThl (pacyeTHBIC 3a1aHus);

MPaKTUYECKUNA KOHTPOJIb B (DOpME 3aIUThI TPOCKTOB, MAKETOB T€OMETPUUECKUX TE,
paz0opa nmpoOJIeMHON CUTYalIUH;

KOMIUIEKCHBIH KOHTPOJIb B (OpMe OICHKH TPYINIOBOM pabOThl CTYJCHTOB,
KOMIUICKCHAsI OLICHKA JIEJIOBOM UTPHI, 3alTUThI IPE3CHTAIINH.

YCTHBIN KOHTPOJIb
B ycTHBIN KOHTPOJIb B opMe (PPOHTAIBHOIO ONIPOCA BOLLIHU CJIAEAYIOLIUE

TEMBbI:

Temal.2l]envie u payuonanvuvie uucia



Bompocsl:  onpeneneHne MHOXECTBAa  YHUCEN, ONpENEIICHHE IIEJIbIX YHCEl,
palMOHAJIBHBIX YKCell, OyKBEHHOE 0003HAYEHHUE, CBOMCTBA LEIBIX U PALIMOHAIBHBIX
qucell, TPUMEPBI.

Tema2.1Cunyc, Kocunyc, manHzenc , KOmaH2enc Yucia
Bompochl:  ompeneneHue CuHyca, KOCHHYCA, TaHI€HCA, KOTAHIE€HCAa YHCIA,
OTIpeJICJICHHE PaJUaHHON MephI yIiia, IPUMEPHI.

Tema?2.2llpocmeiiniue mpuzonomempuuecKue ypasHeHus
Bormpocsr: ob1riee pemieHne TpuroHoMeTpUUECKIX YPaBHEHUH, IPUMEPHI.
YacTHble pelIeHus1 ypaBHEHHM.

Tema 2.3 IIpeoopa3zosanue mpuzoHoOMempudecKuX 6blpaxceHuil
Bomnpocsr: hopmyIibl JBOWHBIX YTJI0B, OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA.

Tema3.1 Ilocheooeamenvnocmu
Bormnpocsl: onpenenenre mociaeaoBaTeIbHOCTH, BUbI MOCIEI0BATEILHOCTEN, TIpee
[MOCJIEI0BATEILHOCTH.

Tema3.2llpousseoonan pynkyuu

Bormpocel: onpenenenne npou3BogHON (yHKIMH, MpaBuia Iud@epeHnnpoBanus,
npuMepbl.  ['€OMeTpUYEeCKUi  CMBICT  MPOU3BOJHOM,  (U3HUECKHH  CMBICI
IIPOU3BOJHOM.

Temad.1:Hauanvnvie nonamus cmepeomempuu
Bormnpocsl: onpeznenieHre aKCMOMBI, TEOPEMbl. AKCHOMBI CTEPEOMETPUHU, UYEPTEXKHU.
CiiencTBus U3 aKCHOM.

Tema4.3 Koopounamot 6exmopa
Bomnpocel: omnpeneneHue BeKTOpa, KOOpAMHATBI BeEKTOpa. lIpuMeHeHHe CBOMCTB
KOOPJIMHAT BEKTOPOB MIPH pEUICHUE 3a]1a4, IPOCTEHUILINE TPUMEPBHI.

Tema7.1Cmenens C pPAUUOHAIBHBIM nOoKazamesiem
BOHpOCBII OIIPCACIICHUC CTCIICHU C pallMOHAJIbHBIM I1OKA3aTCJICM, CBOMCTBA CTECNCHU
C palrOHAJIBHBIM IIOKAa3aTCJICM, IIPUMCPBI.

Temal. 1nemenmor mamemamuyeckou cmamucmuKky
Bompocel:  omnpeneneHue  CTaTUCTUKH,  WCHOJBb30BAaHME B MPAKTUYECKOM

ACATCIIBHOCTH. OCHOBHBIC TTIOHSITHUS CTATUCTUKU U UX OIIPCACIICHUC.

Tema8.321emenmuvl KOMOUHAMOPUKU



Bomnpocsl: onpenenenne nepecTaHoBKH, COYETAHUS, HCIIOJIb30BAHNE B MPAKTUYECKOU
nestenbHocTh. OcCHOBHBIE (OPMYJbl KOMOMHATOPUKM H MX NIPUMEHEHUE Ha
pUMepax.

Tema9.1Payuonanvusle, uppayuoHaibHble YPAGHEHU U CUCHEMbL YPAGHEHUIL
Bormpocsl: onpeneneHue paloHanbHOTO YpaBHEHUS, UPPAMOHAIBHOTO YpaBHEHUS,
PaBHOCUJIBHOCTH ypaBHeHUU. [Tpumepsl. O651acTh JOMYCTUMBIX 3HAUCHH.

Tema9.1 Tpuconomempuueckue ypasnenusn. Memoowvt peuienus
Bormpocsr: ob1riee pemieHne TpuroHoMeTpUUECKIX YPaBHEHUH, IPUMEPHI.
YacTHble penieHus: ypaBHEHU. MeTobl penieHus.

Tema9.l/lozapughmuueckue ypasnenusn

Bompocsl:  omnpexneneHrne  JIOrapu(MHUECKOr0 ypaBHEHMs, CBOMCTBa, 00J1acTh
JIOMyCTUMBIX 3HAYEHUH.

Tema 10.1 dnemenmovt meopuu MHOMHCECHE U MAMEMAMUYECKOI T02UKU

Bompocel:  onpenesnieHMe  MHOKECTBA, CBOMCTBA  MHOXECTB, JIEUCTBUA  C
MHOECTBaMHU.

B ycTHBIM KOHTPOJIb B popMe JUCKYCCHOHHOTO 32IaHUA BOULIHU CJIeayILIue
TeMbI:
Tewma 2.1 Tpuronomerpudeckue QyHKIIHH.
Tewma 7.3 Jlorapudmuaeckast GyHKIHsI.

IIucbMeHHBbIH KOHTPOJIb:
B nucbMeHHBbIH KOHTPOJIb B JopMe NPOBEPOUYHBIX PadoT (pacyeTHbIE 3aa4H )
BOLLUIM CJIEAYIOLIHE TeMbI:
Tema 1.1 IloBTOpeHHe 0a3UCHOIO0 Kypca ajredpbl OCHOBHOM HIKOJIbI
Bxonanast koHTposibHas padota no Marepuanam OI'D.
Tema 2.1 Tpuronomerpudeckue GpyHKIUN
3ajaHus: HAMTH 3HaYEHUsS] TPUTOHOMETPUUECKUX (YHKIUH, TpeoOpa3oBaHue
BBIPAKEHUI, UCITOJIb3YsI OCHOBHBIE TPUTOHOMETPUYECKHAE COOTHOLICHHUS.
Tema 2.2 TpuronoMmerpudeckue ypaBHeHUs
3ajaHus: HAXOXKJICHUE 3HAUYEHUIN 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHIM,
peueHue IIPOCTENIINX TPUTOHOMETPHUUYECKUX YPaBHEHHUH, peleHue
TPUTOHOMETPUYECKUX YPABHEHNH, UCIIOIb3Ysl PA3JIMYHBIE METOIBI.

Tema 4.3 Bekrops! B npocrpanctBe. Koopaunarel BekTopa

3aganue 1 Pemienue 3amaum Ha BRIYUCIICHHE KOOPIAUHAT BEKTOpA.

3aganue 2 PemieHue 3a1aun Ha BRIYUCIICHUE HA JUTMHY BEKTOPA.

3aganue 3 Pemenne 3amaud Ha BBEIUHCICHHE DJJIEMEHTOB TeEJIa C IMOMOIIBIO
KOOpJIMHAT.



Tema 5.1 IlepBooOpa3Hast U MHTerpaJs

3aganue 1 Haxoxxaenue mepBooOpa3HOM.
3aganue 2 HaxosxIeHne HeompeaeIeHHOT0 HHTEerpaja 1Mo TabJuIe.

Tema 6.1 MHOrOrpaHHUKH
3ananue | Pemenue 3amaun Ha BEIYMCIICHHE DIIEMEHTOB MTUPAMHU/IBI, TPU3MBI.
3ananue 2 Pemenue 3aaun Ha JOKA3aTeIbCTBO (DaKTa.

Tema 6.2 Huauuap, konyc, map, cepa
3ananue 1 Pemenue 3amaun Ha BEIYUCICHUE DJICMEHTOB ITMIMHAPA.
3amanue 2 Pemenue 3a1aun Ha BEIYMCIICHHAE DJIEMEHTOB KOHYCA.
3ananue 3 Pemenue 3a1a4u Ha BBIYMCIIEHUE 3JIEMEHTOB Chephl.

Tema7.1 IlpeoOpa3oBanue ajred0pandecKuX BbIPaKeHU I

3amanue 1 . BoiuncieHne BbIpaXeHUN, COAEpKAIIUX CTENEHU C Pa3IUYHBbIMU
MOKa3aTeIIMH.

3amanue 2.  YOopouieHUWE — BBIPDAKEHHM,  COAEp)KalluX  CTENEHH  C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Tema 8.2 CoObiTHEe, BEpPOATHOCTb COOBLITHSI, CJIOKEHHE, YMHOKEHHe
BEPOSITHOCTEH

3aganue 1 Pemenue 3amaun Ha popMyITy BEPOSITHOCTH.

3aganue 2 PemieHue 3amauu Ha CJI0KEHUE, YMHOKEHUE BEPOSITHOCTEH.

B nucbMeHHBbI KOHTPOJIb B (popMe BHIOOPOYHOI0 TECTAa BOLLIH CAeAYIoIHe
TeMbI:

Tema 2.3[IpcoOpa3zoBaHne MPOCTEHIIMX TPUTOHOMETPUYECKUX  BBIPAKCHUN
(MHAMBUIyaTbHAS TOMAITHSS padoTa).

Tema2.2llpocreiiliue  TPUrOHOMETPUYECKUE  YpaBHEHHUS,  HUX  pEIICHHUE.
(MHIUBUAyaJIbHAS JOMAIIHSS paboTa).

Tema9.1YpaBHeHUs 1 HEPABEHCTBA.

B nucbMeHHBbIN KOHTPOJIb B (hopme 3a1aHui rpadMuecKoro Xapaxkrepa BOoILLIU
CJIeAyIolIHe TeMbl:

Tema3.3UccienoBanue PyHKUUM € MOMOUIbIO IPOU3BOIHOM
3ananue:VccnenoBanue QyHKUUU Cc nmnomombio npou3BogHO. IlocTpoeHue
rpaukoB GyHKIMMA.

3ajaHue MO BapUaHTaM.

Tema4.2 JIByrpaHHbie yIiibl



3ajaHue: MOCTPOCHUE PA3IMYHBIX BUJOB JBYTPAHHBIX YTIJIOB.
3agaHue 1O BapUaHTaM.

Tema4.2 CeueHue MHOTOTPAHHUKA

33)18.HI/ICI INOCTPOCHUC PA3JIMYHBIX BHI0B CCUCHUU MHOT'OTPAaHHUKOB. Ykazanue
9JICMCHTOB HAaHHBIX MHOTOI'PAHHHUKOB, U BUIOB CEUYCHU.
3aILaHI/Ie I10 BapuaHTaM.

Tema 6.1 MHOTrOrpaHHUKH
3agaHue MOCTPOCHUE PA3ITUYHBIX BUJIOB CEUEHUI MPAaBUIbHBIX MHOTOTPAHHUKOB.
VYka3aHue 3J1eMEHTOB JaHHBIX MHOTOTPAaHHUKOB, U BUJI0B CEUCHUH.

Tema7.2 CoiicTBa ¥ rpaMK NOKa3aTeJbHOU (PYHKIUH

3agaHue: MocTpoeHue rpa@ukoB GyHKIMH, TOCTpOeHHUE rpad)uKOB CO CABUTOM IO
ocu OX, OY. Urenue rpaduxa.
3ajaHue MO BapUaHTaM.

Tema7.3CBoiicTBa 1 rpauk JorapupmMmuueckoi QyHKIUN

3agaHue: nocTpoeHue rpa@ukoB GyHKIMH, TOCTpoeHuEe rpad)uKOB CO CABUTOM IO
ocu OX, OY. Yrenue rpaduxa.
3ajaHue MO BapUaHTaM.

B nucbMeHHBbI KOHTPOJIb B GopMe HHAUBUAYAJbHOM JOMAaIIHEeH padoThI
(pacuyeTHbIE 32/1aHMs1) BOILJIU CJIeAYIOLIUE TEMbI:

Tema 3.2 [IpousBognas pynkuuu. I'eomeTpudeckuii, pusndeckuii CMbICJI
3ananue 1. HaxoxaeHune mpon3BOIHBIX (QYHKITHIMA.
3amanue 2. HaxoxneHue NpOM3BOAHBIX (PYHKIIMM, HCIONB3YysS IpaBuia
g depeHInPOBaHHUS.
3ananue 3. YpaBHEHUE KacaTeJIbHOM B TOUKE.
Tema 7.1 Crenenu U KOpHH.
BreinmonHenue yrnpakKHEHWM Ha HAXOXKJICHUE 3HAYCHUW CTENEHEM MW KOPHEW,
YIIPOLEHHUE BBIPAKECHUM.
Tema 7.3 Jlorapudmudeckas pyHKuus
BrinosniHeHne ynpakKHEHUM Ha HaXO0XKJIeHHE Jorapu(dMOB, YIIPOIICHHE BhIPAKEHUH.

IIpakTHYeCcKHl KOHTPOJIb
B npakTHyecknii KOHTPOJIb B popMe 3aUTHI IPOEKTA, MAKETOB
reoMeTpru4ecKMX TeJl BOLLIU CJIeyIoLue TeMbl:
Pasnen 4. [lapamiensHOCTh U IEPIIEHUKYISIPHOCTD B IPOCTPAHCTBE.
Pasnen 6. MHOTOrpaHHUKY M T€a BpaLCHHUs.



B npakTHyeckuii KOHTPOJIb B (popMe pa3dopa npodIeMHON CUTY Al
BOLLUIM CJIEAYIOLIHE TeMbI:
Tema 3.1 IocnenosarensHOCTH

KommiekcHbIT KOHTPOJIb
B koMIUIEKCHBII KOHTPOJIb B JopMe OlleHKH padoThl CTYJIEHTOB B I'PyIiIie
BOILIUIM CJIEAYIOIIHAE TeMbI:
Tema2.2IIpocreiiire TPUrOHOMETPUIECKHE YPABHEHUS, X PEILICHUE.
Tema 2.31IpeoOpazoBaHue IpOCTEHIITMX TPUTOHOMETPHUECKUX BHIPAKCHHI.
Tema 6.2 Tena BpaieHus.

B xoMIJIeKCHBIM KOHTPOJIb B (l)OpMe 3allIMTHI MPE3CHTAllNU BOIIJIN
CJIeayromue TeMbl.

Tema 8.3 Di1eMeHTBI KOMOMHATOPUKH
[Ipe3enTanus Ha TeMy «DJIeMEHTbl KOMOMHATOPUKIY.

Tema 9.1 YpaBHeHHsI 1 HEPABEHCTBA.
IIpesenranus Ha TeMy «Buapl ypaBHEeHUIN».

B xoMIUIEKCHBIN KOHTPOJIb B opMe OLIEHKHU 1eJI0BOM UT'PbI BOLLIU
cJIeAyIolHe TeMbl:

Tema 1.3 UucnoBsie GyHKIIUH.

IIpomexxyTouHasi aTrrecTalus MO JUCHUIUIMHE MaTemaTvka NPOBOJUTCS B
dbopme sK3aMeHa BO 2 ceMecTpe.

IlepevyeHb BONPOCOB 151 IK3aMeHa Mo AucuuIInHe Maremaruka:
Kopenp HaTypajibHOM CTEIEHU U3 YUCIA, Er0 KOPEHb.

CreneHb ¢ pallMOHAJIBHBIM IIOKA3aTeJIEM, €€ CBOMCTBA.

Pemienre TpUroHOMETPUYECKUX YPABHEHUM

HppanmoHanbHble YpaBHEHUS, METO/IbI UX PELICHUS.
[loka3arenbHbIE yPaBHEHMS, METOABI UX PELICHUS.

Jlorapudwm, cBoiictBa sorapudma.

CoObITHE, BEPOSITHOCTD COOBITHUS, CIOKEHUE , YMHOKEHUE BEPOSITHOCTEN.
[IpousBoaHas GyHKIMHU, €€ TEOMETPUUECCKUN U (PU3UUECKUN CMBICT.
. [IpumMeHeHne npou3BOAHON K MOCTPOCHMIO Tpaduka GyHKIUH.

10 [lepBooOpa3zHas, Tabiuila nepBooOpa3HbIX.

11.1Tpu3ma, ee aneMeHTsl, BUABL. [110111a1b MOTHON TOBEPXHOCTH.
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12.1lupamupa, ee a3meMenThl, BUabL. [L10anp noJIHOM NOBEPXHOCTH.
13.Konyc, ero anemeHTsl, BUAbl. [1nomans moaHo NOBEPXHOCTH.
14.1{unuaap, ero 3neMeHTsl, BUbL. [1monans noaHou moBEpXHOCTH.
15.1ap, ero aneMeHThl, BUIbl ceueHuM. [ liomaap nojHoi NOBEPXHOCTH.
16.1IpssMOyronbHBIN NapaJuIEIENIE], €r0 JIEMEHTHI, CBOMCTBA.
17.11pu3ma, ee aneMeHTsl, BUAbL. O0BEM.
18.ITupamuna, ee anemMeHThl, BUabl. O0bEM.
19.Konyc, ero sanemeHTsl, Buabl. O0beMm.
20.1umusap, ero ameMeHThl, BUbl. OO0beM.
21.1Iap, ero sneMeHTHl, BUIbI ceueHuid. OObeM.
22.Ky0, ero anemMeHThl, CBONCTBA.

[IpakTUKO-OpUEHTUPOBAHHBIC 3aaUH.



JK3aMeHALMOHHAsA padoTa no Aucuuninge MaremaTuka

1. B neTHeM narepe Ha KaxJa0ro yyacTHUKa nojaraerca 30 r caxapa B eHb. B narepe 148 ueno-
BeK. CKOJIbKO KMJIOTPAaMMOBBIX YIIAKOBOK caxapa IOHa100UTCs Ha BECh Jlarepb Ha 5 qHEH?

2. Ha rpacduke nokasan npoiiecc pa3orpeBa ABUrareis JierkoBoro aromooussi. Ha ocu abenuce
OTKJIaJIbIBA€TCS BPEMSI B MUHYTAaX, MPOILIEAIIEE OT 3allycka JBUraTelsl, Ha OCH OpAUHAT — TEMIIE-
paTypa nBuratens B rpagycax Llenscus.

o}
Onpenenure 1o rpaduky, CKOJIBKO MUHYT JBUTATEh HArpeBaycs O TEMIEPATyPhl 920°C

an i | | | | | | | | | T

0 12 3 4 5 6 7 & 9 10 1 A D
3.Haiinure (B cM’) Iiomaap S 3aKpaIlieHHOH (GUrypbl, H300paKEHHOM NN
Ha KJIeT4aToil Oymare ¢ pasmepom kjieTku 1 cm X 1 cm (cMm. puc.). B otBete
sanummte 7T,
4. Ilepen HayaiaoOM MEPBOro Typa YEMIHMOHATA MO 0aAMHHTOHY YYaCTHHKOB pa30MBaIOT Ha UIPO-
BbI€ MMapbl CIIy4alHBIM 00pa3oM C MOMOIIbI0 kpebus. Bcero B ueMnuonate yyactByer 76 6aamMuH-
TOHHUCTOB, Cpelld KOTOPhIX 16 ydactHukoB u3 Poccun, B Tom umncie Urops Yaes. KakoBa BepositT-
HOCTb TOT0, YTO B niepBoM Type Uropps YaeB Oyzaer urpars ¢ KakuM-Jin60o 6agMuHTOHHCTOM U3 Poc-
cun?

5. Halinure KOpeHb ypaBHEHMs log, (15 +x) =log,3

2 2
6. Pelire ypaBHeHME (2x+7)"=(2x—1) )

7. Y TpeyroiabHHKa cO CTOpoHaMu 9 u 6 IpoBeeHbl BBICOTHI K 3TUM CTOpOHaM. BricoTa, mpose-
JIEHHas! K TIepBO# CTOpOHE, paBHa 4. UeMy paBHa BbICOTA, IPOBEACHHAS KO BTOPOil CTOpOHE?

8. B napamnenorpamme ABCD BbIcOTa, OIyIIEHHass Ha CTOpoHY AB u3 touku D, paBHa 3, AD
= 4. Haiinure cunyc yrina B.

/
9. Ha pucynke u3o0paxén rpaduk Y — f (x) NpOU3BOIHON (DYHKIMHU f{X) U BOCEMb TOYEK Ha
ocH abcimcc: X1, X2, X3, ..., Xs. B CKOJBKUX W3 3TUX ToYeK QYHKIUA f{x) Bo3pacTaeT?

y=1"x ¥

X Xy Xy
——

10. O6bem mapa paBen 288 7r. HalimuTe muiomaas €ro moBEpXHOCTH, ACICHHYIO Ha TT.

11. Haiinute 06beM mupamuibl, BEICOTa KOTOPOH paBHA 6, a OCHOBaHHE — MPSIMOYTOJIBHHUK CO
cropoHamu 3 u 4.

12.HaiiauTe 3HaUeHNE BBIPAKCHHUS (logs625) - (log, 64).
13. Haiizure 3HaUY€HUE BBIPAKEHHS 3p(a) —6a+ 7 pla)=2a-3,
(60 — x)e* 0.

14. Haiigute Touky MakcuMyma (QyHKIUH Y=



2sin <7—” +x> -sinx = v/3cosx.
15. a) Pemute ypaBHeHue 2

0) HaiimuTe Bce KOpHH ATOTO YpaBHEHUS, IPUHAICKAIIUE IPOMEKYTKY [—7m, —67].

16. 3apanue 0 Ne 26675. [lns1 ocTeksieHUs] My3eHHBIX BUTPHH TpedyeTcs 3akazath 20 omHaKo-
BBIX CTEKOJI B OJHOM M3 Tpex ¢upM. Ilnomans kaxaoro crekna 0,25 m?. B Tabnuie npuBeneHbI
IIEHbI Ha CTEKJIO U Ha pe3Ky cTekoil. CKobKo pyOsiel OyAeT CTOUTh caMbli IeIIeBbIi 3aKka3?

®Dupma lena CTeana Peskea crera JonosiHuTEIbHBIE YCJIOBUS
(py0. 3a 1 M%) (pyo0. 32 01HO CTEKJI0)
A 300 17
b 320 13
B 340 8Ipu 3akaze Ha cymmy Oomsre 2500 py6.pe3ka becrurar-
HO.
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