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1. MACIIOPT PABOYEM ITPOI'PAMMbBI YYEBHOM JUCITUITIJIAHBI
1.1. O6n1acTh npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouyas nmnporpamMma AMCHMIUIMHBI  SIBISIETCS  4YacTblO  IPOrpaMMBbI
MOATOTOBKHM  CIIEIMAJIUCTOB CpeJHero 3BeHa 1o croenuanbHoctd 34.02.01
CectpuHckoe ne10 0a30BOM HOJATOTOBKH, pa3pabOTaHHOM B TOCyAapCTBEHHOM
OrOKETHOM TpodeccnoHambHOM 00pa3oBaTebHOM  yupexkaeHun Camapckoi
obnactu «CpI3paHCKHUI METUKO-TYMAaHUTAPHBIN KOJUIEIN.

1.2. Mecto Yy4yeOHOW JMCHMUIUIMHBI B CTPYKType HNpPOrpamMMbl
MOATOTOBKH CIEHUATHCTOB CPEAHEro 3BeHa

VYyeonas pucrmuimaa OY.04 MaremaTtuka: anareépa W Hayaja
MATEMATHYECKOT0 AHAJIN3Aa, TeOMEeTPHUsi OTHOCUTCS K 0011e00pa3oBaTeIbHOMY
y4eOHOMY IIMKIIy MPOTPaMMBbI TMOATOTOBKHU CHEIUAINCTOB CPEIHEr0 3BeHa U
ABJIeTCsl 0a30BOM y4eOHOM AUCIUIUIMHOMN.

1.3. Heam u 3agayd  y4eOHOH JMCHUINVIMHBI — TpeOOBaHHMS K
pe3yJbTaTaM OCBOEHHs Y4eOHO JUCIIUIINHBI

OcBoeHue cojiepKaHusi Y4eOHON JUCITUIUIMHBI 00ECTIEUnBAET JOCTHXKCHUE
OOYYAIOIIMMHUCS CIEAYIOIUX PE3yIbTaTOB:

JUYHOCTHBIX:

— TOTOBHOCTh MW CIIOCOOHOCTh OOYYAIOMIMXCS K CaMOpPa3BUTHUIO W
JUYHOCTHOMY CAMOOIPENEIIEHUIO;

— chOpPMHUPOBAHHOCTh WX MOTHMBALMU K OOYYEHHUIO U LEJCHANPaBICHHON
IIO3HABATEJIbHOM  J€ATEIBbHOCTH, CHUCTEMBl  3HAYUMBIX  COLMAIBHBIX U
MEXJIMYHOCTHBIX OTHOLIEHUH, IIEHHOCTHO CMBICJIOBBIX YCTaHOBOK;

— CIOCOOHOCTH CTaBUTh LEIN U CTPOUTH )KM3HEHHBIE TJIaHBbI;

MeTanpeAMETHBIX:

— MEXIpEAMETHbIE TIOHATHUS U YyHHUBEpcajbHble YydeOHble JEHCTBUS
(perynsTUBHbBIE, TO3HABATEIbHbBIE, KOMMYHUKAaTHUBHbIE);

— CaMOCTOSITEJIBHOCTh B IUJJAHUPOBAaHUM UM OCYIIECTBICHUH Y4eOHOMU
NEATEIbHOCTH W OpraHu3allid y4yeOHOTO COTPYJIHHUYECTBA C TNeAaroraMu u
CBEPCTHUKAMH;

— CIOCOOHOCTh K TIOCTPOEHUIO WHAMBUAYATbHOM 00pa3oBaTeIbHOU
TPaeKTOPHH;

— BJAJ€HHE HaBbIKaMH Yy4eOHO-MCCIEIO0BATEIbCKOM, MPOEKTHON U
COLIMAJIBHOM AESTENbHOCTH;

[IPEAMETHBIX:

— OCBOCGHHBIE OOYyYaIOIIMMHUCS BXOJ€ H3yYECHHs] Y4eOHOro MpeaMeTa
yMeHus, cnenuduueckre A JaHHOW MpeAMETHOM 00JacTH, BUIBI JAESITEIIbHOCTH
O MOJYYEHUIO HOBOTO 3HAHUS B paMKax y4yeOHOTro MpeaMera,;




—  BHJIBI JI€ATEIHLHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHMS B pamMKax y4eOHOro
IpeaMeTa, ero Npeodpa3oBaHUIO0 U MPUMEHEHHUIO B YUEOHBIX, Y4EOHO-ITPOCKTHBIX
Y COLMAJIbHO-TIPOEKTHBIX CUTYalUsIX;

— (opmupoBaHME HAy4YHOTO THIMA MBIIUICHUS, BJIAICHUEC HAYIHOU
TEPMUHOJIOTHEH, KIIIOUEBBIMHU MOHSATUAMH, METOIAMU U TTPUEMAMHM.

CopnepxkaHre Kypca HalpaBJI€HO Ha JIOCTHKEHUE pe3yJbTaTOB OCBOEHUS Kypca
MaTEMAaTHUKH B 9aCTH ainreOphl U HaYal MAaTEeMAaTHYECKOTO aHAIN3a, TEOMETPHH.

MeranpeanMeTHble U JIMYHOCTHBIE Pe3yJbTATHI.
OoOyuamomuecs J0/KHbI 3HATH/IIOHUMATD!

- CYILIECTBO IOHATUSA MAaTe€MaTH4YECKOrO JI0Ka3aTeJIbCTBA; MPUBOAUTH ITPUMEPHI
JI0KAQ3aTENbCTB;

- CYIIECTBO MOHATHS AITOPUTMA; IPUBOAUTH IIPUMEPHI aJITOPUTMOB;

- KakKk HCMOJB3YIOTCS MaTeMaTHdeckue (PopMylibl, YpPaBHEHHS U HEPaBEHCTBA,
[IPUMEPBl UX NPUMEHEHHUS Uil PELICHUS MAaTEMATHYECKUX U IPAKTUYECKUX
3a/1ay;

- Kak MaTeMaTU4YeCKd OmpelesieHHble (YHKIMHU MOTYT OIUCHIBATh peajbHbIC
3aBUCUMOCTH; TIPUBOIUTH MPUMEPHI TAKOTO ONIMCAHUS,

- Kak TOTpeOHOCTU TMPAKTUKU TMPUBEIM  MATEeMAaTHYECKYyI0 HAayKy K
HEO0OXOJIMMOCTU PACUIUPEHUS MOHSITHUS YUCIIa;

- BEPOATHOCTHBIA XapaKTEep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIErO MUpa;
MIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEMN U BHIBOJOB;

- CMBICII  HJICAIM3AlMU,  [O3BOJSIOLICH  pellarb  33aJa4d  peajbHOU
JEUCTBUTETFHOCTH  MaTeMaTUYECKMMH  METOJaMH, MPHUMEPHl  ONIMOOK,
BO3HUKAIOUIMX IIPU UICATU3ALUY.

IIpeaMeTHbIE pe3yabTaThI.
OO01e yuyeOHbIe YMEHUsI, HABBIKH U CIIOCOObI 1eSITeJIbHOCTH.

B xozxe mpemnogaBaHus TUCIUIUTMHBI 00yYaronrecs JOHKHBI OBIAJACTh YMEHUSIMU
oO1ie y4eOHOTO XapakTepa, pa3sHOOOpa3HBIMM CIOCOOAMHU  JEATEIbHOCTH,
PUOOPECTH OIIBIT:
- IUIAHUPOBAaHUS ¥  OCYIICCTBICHHUS aITOPUTMHUYECKOH JIeATEIHHOCTH,
BBITMIOJTHEHMS 33/IaHHBIX U KOHCTPYHUPOBAHUSI HOBBIX aJITOPUTMOB;
- peuleHHsi pa3HOOOPa3HBIX KJIACCOB 3a/lady M3 Pa3IMYHBIX pa3/iesioB Kypca, B
TOM YHCJIE 33]1a4, TPEOYIOIMIMX MOUCKA IyTH U CITIOCOOOB PEIICHNUS;



- HUCCIIEIOBATENIbCKON  JESATEIbHOCTH,  pPa3BUTUSL  UAEH, MPOBEACHUs
AKCTIIEPUMEHTOB, 000OIIEHNs, IOCTAHOBKH W (OPMYJIHMPOBAHUS HOBBIX
3a1a4;

- SCHOr0o, TOYHOr0, TPAaMOTHOTO H3JIOKEHUS CBOUX MBICIICH B YCTHOH U
MHCHbMEHHON pEYH, MKCIOJIb30BAHMUS PA3JIMYHBIX S3bIKOB MaTEMaTHUKH
(CJIOBECHOTO, CHUMBOJIMYECKOT0, Tpaduieckoro), cBOOOJHOIO Mepexoja ¢
OJIHOTO  S3bIKA HA JIPyrod JJis  WUIIOCTPAIMHM, HHTEpIpeTaIlvu,
apryMEeHTAaIluu U JOKa3aTeIbCTBA;

- TIPOBEICHUS JOKa3aTEIbHBIX PACCyXICHUN, apTyMEHTAIUH, BbIJIBHXKCHUS
TUNOTE3 U UX 000CHOBAHUS;

- TIOWCKAa, CHCTEMaTHW3alluu, aHajau3a W Kiaccudukanum wHPOPMAIINH,
WCITOJIb30BAHUS Pa3HOOOPa3HBIX MH(POPMAIMOHHBIX MCTOYHUKOB, BKITFOYAs
y4eOHYI0 U CIPaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH.

Tpe0oBaHuA K YPOBHIO OATOTOBKH 00y4AIOIIUXCS.

Anreﬁpa H HAYaAJa MAaTEMAaTHYECCKOI'0 aHaJjim3a.

OoOyuarouuecs 10/KHbI YMETh:

COCTaBJISITh OYKBEHHBbIE BBIPAKEHHSI M (DOpPMYJBI MO YCIOBUAM 3ajady;
OCYUIECTBJISITh B BBIPAKEHUSIX M (OpMyJax YHCIOBBIE IMOACTAHOBKU U
BBINOJIHATh COOTBETCTBYIOLIME BBIYMCICHHS, OCYIIECTBIIITh IOJICTAHOBKY
OJTHOTO BBIPAKEHUS B JAPYroe; BbIpakaTh U3 GOpPMYJ OJHY EPEMEHHYIO Yepes
OCTaJIbHBIC;

BBINOJIHATH OCHOBHBIE JIEMCTBUSL CO CTEIEHSMM C LEIBIMU ITOKA3aTENsIMU, C
MHOTOWICHAMH M C aire0pandyecKuMu ApoOsIMU; BBHIMOJIHATH Pa3IOKEHUE
MHOTOWICHOB Ha MHOXHTEJIH;, BBIMOJIHATH TOXKJIECTBEHHbBIE MPEeoOpa3zoBaHUs
paLMOHAJIbHBIX BBIPAKECHU;

MPUMEHSITh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX KOPHEW IJIsi BEIYMCIICHUS
3HAUEHUH M  MpeoOpa3oBaHUil  YHMCIOBBIX  BBIPAXKEHUH, COJAEpKAIIMX
KBaJIpaTHbIE KOPHU;

peliaTh JIMHEWHbIC, KBAJAPATHHIE YPABHECHUS W PAIMOHAJIBHBIE YpPaBHEHWS,
CBOJSIIMECS K HHUM, CHUCTEMBI JBYX JIMHEWHBIX YPAaBHECHHH U HECIIOXKHBIC
HCJIMHEHMHBIE CUCTEMBI;

pelarh JIMHEWHbIE W KBAJApPAaTHbIE HEPABEHCTBA C OJHOM IEPEMEHHOW U HX
CUCTEMBI,  pelIaTh TEKCTOBbIE  3aJaud  aJIreOpandeckuM  METOJOM,
WHTEPIPETUPOBATh TIOJYYCHHBIA PE3yJbTaT, MPOBOJUTH OTOOp pEIICHHH,
UCXOJIs1 U3 (POPMYIIUPOBKH 33/1a4H;

M300pakaTh YUCIa TOYKAMU Ha KOOPJIUHATHOMN MPSIMOM;



OTIPEAETATh KOOPAMHATHI TOYKH IIJIOCKOCTH, CTPOUTh TOYKU C 3aJaHHBIMH
KOOpIMHATAMHU; N300pakaTh MHOXKECTBO PEIICHUH JIMHEHHOTO HEPaBEHCTBA,;
pacmio3HaBaTh apU(METHYECKHE M TEOMETPHUYECKHE IPOTPECCUH; peIlaTh
3ala4il ¢ TMPUMEHEHHEeM (QOpPMYIbl OOIIET0 HWieHA W CYMMBI HECKOJIBKHX
MIEPBBIX YJICHOB;

HaxOJUTh 3Ha4YCHUs (PYHKIIUM, 3a7aHHON (popMyrion, Tabiuiien, rpagukoM mo
ee apryMeHTy; HaxOJuTh 3HAUYECHUE apryMeHTa IO 3HA4YCHHIO (YHKIIUH,
3aJIaHHOM TpadUKOM MW TAOJIUIICH;

OTIpENETSATh CBOWCTBA (YHKIMH MO ee rpaduky; MPUMEHSATh TpadudecKue
NpEICTaBICHUS [IPH PEIICHUN YPAaBHEHUH, CCTEM, HEPABEHCTB;

OIKCHIBaTh CBOMCTBA U3YUEHHBIX (DYHKIUI, CTPOUTH UX TpaduKH;

HAXOJHUTh MPOU3BOIHBIEC FTIEMEHTAPHBIX (PYHKIIHI;

HCNOJIL30BaTh MNPUOOpeTeHHbIe 3HAHMA U YMEHUS] B NPAKTHYECKOM
NeATeJbHOCTH U NOBCeIHEBHOM KU3HHU IS

BBIMIOJIHEHUSI ~ pacueToB 1o  (opmyrnam, uid cocTaBieHUs  (Qopmyd,
BBIPOKAIOMIMX  3aBUCUMOCTH  MEXIY PpEaJbHbBIMU  BEJIMYMHAMH; IS
HAXOXKJIEHUSI HY>)KHOU (hOPMYJIBI B CIIPABOYHBIX MaTepuaiax;

MOJICJIMPOBAHUS MPAKTUUYECKUX CUTYyallUd M MCCIEAOBAHUU IOCTPOCHHBIX
MoOJIeJIeH ¢ UCIOJIb30BaHUEM ammapara ajireOphl;

OIHCaHUs 3aBHCUMOCTEM MEXTY buznuecKkuMu BEITUYMHAMU
COOTBETCTBYIOIIMMHU  (GOpMylaMH, TPH  HCCICAOBAHUM  HECIIOXHBIX
MPAKTHYECKUX CUTYaIlHii;

MHTEPIIPETANU TPa(QUKOB PEAIbHBIX 3aBUCUMOCTEN MEXKIy BETMUYNHAMHU.

I'eomerpusn
OO0yuaronuecs 10JKHbI YMETh:

pacro3HaBaTh Ha dYepTeXax ¢ MOJENSIX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C UX ONMUCAHUSIMHU, U300PAKECHUSIMU;
OMUCHIBATH B3aMMHOE PACIOJIOKEHHUE TIPSMBIX U IUIOCKOCTEW B MPOCTPAHCTBE,
apryMEHTHUPOBATH CBOU CYKJICHHS 00 3TOM PacloJIOKECHHH;

aHAIM3UPOBATh B MPOCTEHUIINX CIIydasX B3aMMHOE PACIOJIOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbIE TEJa; BBIMOJHATH YEPTEKHU
10 YCJIOBHSIM 3a/1ay;

CTPOUTH MPOCTEUIITHE CEUCHHS KyOa, TPU3MBI, TUPAMHUIBI;

pemarh TJIaHUMETPUUECKUE W TMPOCTEUINNE CTEPEeOMETPUUYECKHE 3ajaud Ha
HAXOXKJIEHUE TEOMETPUIECCKUX BEIMYMH (JJIMH, YTIIOB, IUIONIaieH, 00bEMOB);
UCIIOJIb30BaTh MPU PEUICHUU CTEPEOMETPUUYECKUX 3ajlad IJIAHUMETPUUYECKHE
(baKThl U METOIBI;

MIPOBOAUTH JOKa3aTebHbIE PACCYXKICHUS B X0JI€ pElIeHUs 3a/1a4;
WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHWS W YMEHHS B  MPAKTHYECKOU
JEATEeIIbHOCTH U MIOBCEAHEBHOW KU3HU:



- JUIA uccienoBaHus (MOAETUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyalluid Ha
OCHOBE M3y4eHHBIX (JOPMYII U CBOMCTB (puryp;

- BBIYHUCIICHHS] 00BEMOB M ILIOIA/Iel TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeIl MIPU
pelIeHNH MPAKTUYECKUX 3a/a4, UCHOJIb3ys MPU HEOOXOIUMOCTH CIIPAaBOYHHUKH
Y BBIYUCIIUTEIBHBIC YCTPOUCTBA.

1.4. Koin4yecTBO 4acOB HA OCBOeHME Y4eOHOH JUCHMILTUHBI

MaxkcumanbHOU yueOHON Harpy3Kku oOydatomerocsi 234 4acoB, B TOM UHUCIIE:

— 00s3aTeapHON ayJUTOPHOM ydeOHOW Harpy3ku oOydarorierocs 156
9JacoB;

—  CaMOCTOSITEIbHOU paboThI 00yUarorerocs 78 4acos.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOM QTUCHMILIMHBI M BHABI Y4e0OHOH padoThI

Buj yueOHoil 1esiTeIbHOCTH

O0beM yacoB

MakcumanbHasi yueOHasi Harpy3ka (BCero)

234

OO6s3aTenbHas ayquTOopHas yueOHast Harpy3ka (BCero)

156

B TOM YHCIJIC:

J1abopaTopHbBIC PAOOTHI

HE MPEAYCMOTPEHO

TEOPETUYECKUE 3aHATHS 82
MIPAKTHYCCKUE 3aHIATHS 74
KOHTPOJIbHBIE pabOTHI B
WHVUBUIYIBHBIN TPOCKT HE MPETYCMOTPEHO
CamocTosTenbHas pabota o0yyaronierocs (Bcero) 78

B TOM YHCJIC:

BHEayJIMTOpHAsl CAaMOCTOsITeNIbHAs paboTa 78

[TpomesxyTouHas arrecranus B popMe dK3aMeHa




2.2. TemaTu4ecKkuii IUIaH U cO/iepPKaHMe Y4eOHOM TN CIUILTHHBI

HaumeHnoBanue Copaepxxanue yueOHOro MaTepuasa, 1abopaTtopHblie padoThl M NPAKTHYECKHE O0bem Yposenn
pa3/1eioB U TeM 3aHSAITHS, CAMOCTOSITE/IbHAS padoTa 00y4alUIUXCcs, MHIUBUAYAJIbHbIN MPOEKT 4acoB OCBOEHMSI
1 2 3 4
Obs3ar. Cam.pa0.
Ayn.
BBenenue Conep:xanue 2 1 1
1 Martemartuka B HayKe, TEXHUKE, JKOHOMUKE, THHOPMAITMOHHBIX TEXHOIOTHUSIX U
IPAKTUYECKOH AesTenbHoCTH. Llenu 1 3aaaun n3yuyeHuss MaTeMaTuKyu B
YUPEXKJIECHUSX HAYAIBHOTO M CPEAHET0 NMPOo(ecCHOHAIBHOTO 00pa30BaHMsL.
Auredpa
Paznea 1. Pa3BuTHe NOHATHS 0 YKCIe 8 4
Tema 1. Coaep:xanue 4 2
JelicTBUTE/IbHBIE 1 Lenble u paroHagbHbIe YKcna. [{eficTBUTEeNbHBIE YUCIA.
1ncia. 2 [Tpubnmxennsie Beruncienus. Ilpubnusxcennoe 3Hauenue 6eudunbl.
Ipubmxénnpie 3 [TorpemHocT NPUOJMKEHUN U BHIYMCIICHU.
BLI'TACJICHHS, 4 | Komnaexcuvie uucaa.
IIpakTHYecKue 3aHATHS 4
1 Anrebpanyeckue EeHCTBHS HaJ YUCIaMU.
2 HaxosxneHue npubamKeHHbIX 3HAYSHU N BEJIMYMH.
3 Haxoxxnenne norpenHocTeit BeraucieHni (aOCOMOTHON U OTHOCUTEIBLHOM).
4 CpaBHEHUE YHCIIOBBIX BBIPAKEHUM.
CamocrosiTeibHas padora 00yuyawoumerocs 4
W3ydeHne TeopeTHuecKoro MmaTepuania
BelnmonHeHUE 3a]aHUH, YIIPpaXHEHUN
Pemenue 3anau « Anredpandeckue IeHCTBUS C UPPALIMOHATBHBIMU YHCIaMK»
TecToBbIil KOHTPOJIb O TeMe. «AnreOpanyeckue Mpeodpa3zoBaHUs»
Paznea 2 Kophu, cTenenu u jorapugmsl 20 10 2
Conep:xxanue 3
Tema 2.1 1 KopHur HaTypanpHOHN CTENEHU U3 YUCiIa U UX CBOMCTBA.
Kopsu u crenery. 2 CreneHu ¢ palMoHaIbHBIMU NIOKA3aTENSIMU, UX CBOMCTBA.




3 Crerenu ¢ IeHCTBUTEIBHBIMUA ITOKa3aTeaaMu. Ceoticmea cmenetu ¢
oelicmeumenbHbiM NOKA3amenem.

HpaKaneCRne 3aHATHSA

1 Brluncnenue u cpaBHEHUE KOPHEN. BrInoaHeHne pacuyeToB ¢ pajiuKaiamHu.

2 HaxosxieHne 3Ha4eHH CTETIeHEH ¢ palmoHaIbHBIMU MTOKa3aTesiMu. CpaBHEHHE
CTEIECHEN.

3 [Ipeobpa3zoBaHue BbIpaXKEeHH, COEPIKALUX CTEIICHH.

CamocrosiTesibHasi padoTa 00y4yawuerocs

N3yuenue TeopeTnyeckoro Marepuania

BrinonHenue 3ajaHui, ypaxHeHun

Pemenne 3agau

TecToBbIi KOHTPOJIH 1O TeMe « OO0OIIeHHE TIOHATHS CTETICHI

Tema 2.2
Jlorapudm.
Jlorapugm yuciaa.

Conep:xanue

1 Jlorapudwm. Jlorapudm uucna. Ocrognoe nocapugmuueckoe moircoecmaso.

2 JlecaTuuHbIe U HATYypaJIbHBIE JOTapU(PMBI.

3 [IpaBuna aeiicTBuii ¢ norapudmamu. I[lepexoo Kk HOBOMY OCHOBAHUIO.

IIpakTHYeckHe 3aHATHA

Haxoxnenue 3HaueHui joraprugma no npou3BoIbHOMY OCHOBAHHIO.

Brruucnenue u cpaBHeHHE JIorapu(moB.

[Tepexon oT 0AHOTO OCHOBaHUSA K Apyromy. Jlorapudpmuposanue u
IIOTEHLIUPOBAHNE BBIPAKECHUI.

CamocrosiTe/ibHasi padoTa 00y4yauerocs

N3yyenune TeopeTuyecKoro Marepuana

BelntonHeHne 3a1aHui, yIIpaXXHEHUN

Pemrenue 3a1a4 Ha mpeoOpazoBaHKe JOrapUPMHUUECKUX BbIPaKEHHI
TecToBbIil KOHTpOJB O TeMe «JlorapudmMbel U UX CBOHCTBa»

Tema 2.3
IIpeodpa3oBanue
ajnredpanyecKkux

Conep:xanue
1 [TpeoOpazoBaHre pallMOHAIBHBIX BRIPAKEHUI.
2 [TpeobpazoBaHre UPPAITMOHATBLHBIX CTETICHHBIX BBIPAXKCHHI.
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BbIPAKEHH .

3 [TpeoOpazoBaHre MOKa3aTENbHBIX BRIPAKESHUH.

4 IIpeoOpazoBanue JorapuMUIECKUX BBIPAKEHUH.

HpaKaneCRne 3aHATHSA

1 Pemennie nppalinoHagIbHBIX YpaBHEHUI

2 Pemenne nokasareabHbIX YpaBHEHHM

3 Pemenune norapuMu4eckux ypaBHEHHUH

CamocrosiTesibHas padoTa o0yuarouierocs

N3y4eHne TeOpeTUIecKOro MaTepuana

BoinonHenue 3aganuii, ynpaxHeHU Ha IpeoOpa3oBaHUE palliOHAJIbHBIX,
UpPPaLMOHATIBHBIX CTETIEHHBIX, JOrapu(PMHUUECKUX U MOKa3aTeIbHbIX BHIPAXKEHUN
TecToBBII KOHTPOJIb IO TeME. «AnreOpanyecKie Mpeoopa3zoBaHUs»

KonTpoabHnas pabora

Pasznea 3

OCHOBBI TPUTOHOMETPHUH

16 8

Tema 3.1
OcHOBHBIC TOHATHSA

Conep:xanue

1 Panuannas MEpa yriia. BpamaTenLHoe JBHXXCHHUC. CI/IHyc, KOCHHYC, TAHI'CHC U
KOTaHT'CHC 4YHCJia.

IIpakTHYeckHe 3aHATHA

1 ‘ PannanHbBIN METO M3MEPEHUS YITIOB BPAIECHHS U CBSI3b C IPAJyCHON MEPOM.

CamocrosiTeibHas padora 00y4yawumerocs

N3yyenune TeopeTuyecKoro Marepuania
BrinonHenue 3ajanni, ynpaxxHeHun
Pemenue 3anau

Tema 3.2 OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOKIECTBA.

Conep:xanue

1 | ®opmynsl npuseneHusi. PopMysabl CIOKEHHSL.

2 | ®opmynsl yaBoeHHS. Popmyibl NOIOBUHHO20 Y2id.

IIpakTHYeckHe 3aHATHA

1 OcHOBHBIC TPUTOHOMCTPHUYICCKUC TOKIACCTBA. CDOpMYJ'ILI CJIOXKCHHMUA.

2 | ®@opmyibl yaBoeHus. DOpMyITBI TOJIOBUHHOTO YTJIA.

CamocrosiTeibHas padoTa 00yuyawuerocs
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N3yuenue TeopeTnyeckoro Marepuania

BrinonHenue 3a1anuii, ynpaxHeHUH

Pewenne 3anau

TectoBblil KOHTpOIB MO TeMe «IIpeobpazoBaHre TPUTOHOMETPUUYECKUX BBHIPAKECHUI»

Tema 3.3
IIpeoOpa3oBanme
NMPOCTEeNHIINX
TPUTOHOMETPHYECKHX
BbIPaKEHH .

Conep:xanue

1 | Ilpeobpazosanus cymmvl mpuecoHoMempuueckux yHKyuil 8 npouzeeoerue u
npou3BeoeHUs  Cymmy.

Buipaoicenue mpuconomempuueckux @ynkyuil uepes maHeenc noi08UHHO20
apeymenma

IIpakTHyecKkue 3aHATHS

1 | Ilpeobpa3zosanus cymmbl mpuecoHOMempuieckux yHKyull 6 npousgedeHue u
npouU38e0eHUss 8 CYMMY

CamocrosiTe/ibHasi padoTa 00y4yauerocs

M3yuenue TeopeTnyeckoro Marepuania

BeolnonHenue 3ajanui, yrnpaxHeHun

Pewenne 3anau

M3yyenue TeopeTHyecKoro Marepuana,

TecToBbIil KOHTPOJB N0 TeMe «IIpeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUI»

Tema 3.4
IIpocreitimmue
TPUTOHOMETPHYECKHE
YPABHEHHS.

Coaep:xanue

1 | [Ipocreiinyie TPUrOHOMETPUYECKHE YPABHEHHUSI U HEPABEHCTBA.

2 | Obpamuvie mpueconomempuyeckue QYHKyuu. ApKcunyc, apKKoCunyc, apKmaHzenc
yucaa.

IIpakTHYeckHe 3aHATHA

1 \ IIpocreiimme TpPUroHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA.

CamocrosiTeibHas padora 00yuyawoumerocs

N3yuyeHue TeopeTnyecKoro Marepuania

Brinonnenue 3ajaHuil, ypaxHeHun

Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN

TecToBBIN KOHTPOJIb 110 TeMe « TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA)

Tema 3.5
Tpuronomerpuyeckue
(pynxnun.

Conep:xanue

1 | Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U TpadUKU; IEPUOJUUHOCTD,
OCHOBHOH IEPHOJ,.
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[TpeobpazoBanus rpaduKOB: MapalIeIbHBIN MIEPEHOC, CAMMETPHSI OTHOCUTEIHLHO
oCeil KOOPIUHAT U CUMMEMPUsL OMHOCUMENbHO HAYAIA KOOPOUHAM, CUMMEMPUs
OMHOCUMENbHO NPSAMOUL Y = X, pacmsidicenue u cocamue 800J1b 0Cell KOOPOUHAM.

IIp

AKTHYECCKHC 3aHATHUSA

1

CoiicTBa U rpaduku CHHYCa, KOCMHYCA, TAHTCHCA M KOTaHTeHCa

2

IIpeobpazoBanus rpaduka byHkuun. ['apmMoHnyeckue KoneOanus.

CamocrosiTesibHAsi padoTa 00y4aromerocs

W3yueHne TeopeTHdecKoro Marepuaia
TecToBblil KOHTPOJIb 1O TeMe « « T pUroHOMeTpruecKue pyHKIUN»
TecToBbIil KOHTPOJIb IO TeMe «CBONCTBA Q) YHKIUIT»

KonTpoabHnas pabora

Paznen 4

DYHKIUH, UX CBOICTBA U rPaPUKH

14

Tema 4.1
DOYyHKUMH.

Conep:kanue

1

OO6nacTh ornpeeneHuss © MHOKECTBO 3HaueHMi; rpaduk ¢pyHkuuu.. [loctpoeHue
rpaduKoB QYHKIMH, 3aJaHHBIX Pa3IUYHBIMH CIIOCOOAMHU.

IIp

AKTHYCCKHC 3aHATHUSA

1

IIpumepsl 3aBUCUMOCTEN MEXKY IEPEMEHHBIMU B PEATIBHBIX IIPOLIECCAX U3 CMEKHBIX
muctumiinH. Onpenenenue gyHkuuid. [loctpoenne u urenue rpagpukoB GyHKIUI.

CamocrosiTeibHas padora 00yuyawoumerocs

W3ydeHne TeopeTHuecKoro MmaTepuania

BelntonHeHUE 3aaHUH, YIIPpaKHEHUN

Pemenue 3agaa

[TocTpoenue u npeobpazoBaHue rpapuKoB PyHKIHIMA.

Tema 4.2

CBoiicTBa QyHKIUH.

Conep:xanue

1

CBoiicTBa GyHKIIMU: MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,
nepuoANYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIIEE U
HaVMEHbIIIEE 3HAYCHM], TOUYKH DKCTPEMYyMa.

I'padmueckas unrepnperanus. [Ipumeps! pyHKIIMOHATBHBIX 3aBUCUMOCTEH B
pEeaJIbHBIX IIPOLECCaX U ABICHUIX

IIp

AKTHYCCKHUEC 3AaHATHUA

Uccnenoanue Gpynkunn. CBoHCTBA JIMHEWHOM, KBaIpaTUUHOM, KYCOUHO-IMHEHHON U
IpoOHO- IMHEHHON QYHKIHIA.
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2 | HenpepbiBHBIE U IeproandecKue GyHKINH.

CamocrosiTeibHas padora o0yuyawuerocs

W3y4eHne TeOpeTUIeCKOro MaTepuana
BeinonHenue 3ajaHui, ypaxHeHun

Pa6ota no rpadgukam GyHKIui

TecToBblil KOHTPOJIb IO TeMe «CBOKCTBA (PYHKITHIT»

Tema 4.3
OOpaTHble pyHKUMHU

Conep:kanue

1| O6nactb onpenenenus U o01acTb 3HaUeHUN 00paTtHOi QpyHkumu. ['paduk odpaTHOU
GbyHKIHN.

IIpakTH4yecKkue 3aHATHS

1‘ Obpammuvie ¢hynxyuu u ux epaghuxu

CamocrosiTesibHasi padoTa 00y4yawuerocs

N3yuenune TeopeTnyeckoro Marepuania
BrlnonHenue 3ajaHui, yrpaxHeHun
Pabora no rpadukam GpyHKIMH

Tema 4.4 Coaep:xanue
Apujpmernyeckue 1 | Apudmernueckue onepanuu Haa GyHKIMsIMUA. CnoxkHas GyHKUUS (KOMITO3ULIMS).
onepanuu Hax CamocrosiTe/ibHasi padoTa 00yuyauerocs
byHkuuaMu. N3yyenue TeopeTuyecKoro Marepuana

BeInonHenue 3ajaHui, ypaxHeHun
Tema 4.5 Coaep:xanue
Crenennsle, 1 | CrenenHas (yHKIIUS C HATYpaJIbHBIM NIOKA3aTEJIEM, €€ CBOWCTBA U IpaduK.
NnoKa3areJibHbIe, 2 | IlokazarenpHas GyHKIUS (9KCIIOHEHTA), €€ CBOWCTBA U TpaduK.
Jorapupmmuyeckue 3 | Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U TpaduK.
by CamocTosiTe/ibHasi padoTa 00y4yaouerocs

N3yuyenue TeopeTnyecKoro Marepuana

Pemienue 3a1a4 Ha MOCTPOEHKHE U TPUMEHEHUE CBOMCTB MOKA3aTEIbHOW, CTETIEHHON U
JorapupmMuuecKoi GyHKIHHA

TectoBblil KOHTpOJB 0 TeMe «Jlorapupmuueckas pyHkusa», « [lokazarenpHas

GyHKITHS
TecToBbIif KOHTPOJTH O TeMe «CBONCTBA (PYHKITHI»

KonTpoabHasi padora
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Paszpen 5 YpaBHeHHUS M HEPABEHCTBA 14
Tema 5.1 Conep:xxaHue 3
PanuonanbHble, 1 | PaunonanbHble, HppallMOHANIbHBIE YPABHEHUS U cUCTEMbI. OCHOBHBIE ITPUEMBI UX
HppanOHAJIbHBIE, peleHus
NoKa3areJbHbIe U 2 | Iloka3zarenpHble ypaBHEHUS M cUCTeMbl. OCHOBHBIC PUEMBI X PEHICHUS
TPUroHOMeTpHYecKHue | 3 | TpuroHomeTpuuecKue ypaBHeHHs U cucTeMbl. OCHOBHBIC MPUEMBI UX PEIICHUS
YPaBHCHUHA U IIpakTHYeckHe 3aHATHA 3
CHCTEMBI 1 | PaunonanbHble, HppallMOHANIbHBIE YPaBHEHUS U cUCTEMbl. OCHOBHBIE ITPUEMBI UX
peleHus

2 | Iloka3zarenpHble ypaBHEHUS B cUCTeMbl. OCHOBHBIC PUEMBI X PEHICHUS

3 | Tpuronomerpuyeckue ypaBHeHMsl U cucteMbl. OCHOBHBIE PUEMbI X PEIICHUS

CamocrosiTe1bHasi padoTa 00y4aruerocs

M3y4eHne TeOpeTUIecKOro MaTepuana

Boinonnenue 3aganuii, ynpaxHeHui Ha npeoOpa3oBaHie UPPALMOHAIBHBIX BbIPAXKEHUM

TecToBBIi1 KOHTPOJIB 110 TEME « MppanoHanbHble ypaBHEHUS »

Pemenune nmorapupMuveckux 1 MoKa3aTeIbHBIX YPaBHEHUH

TecToBblit KOHTpOJIb IO TeMe «Jlorapupmuueckue U MoKa3aTelbHbIE YPaBHEHUSD)
Tema 5.2 Conep:xanue 4
PanuonanbHbie, 1 | PaumonanbHble, HppalluOHANIbHBIE Hepasercmaea. OCHOBHBIE IPUEMbI UX PELICHHUSI.
HppanuoHajJbHLbIE, 2 | Iloka3zarenbHble Hepagerncmea. OCHOBHBIE IPUEMBI UX PEIICHUS.
NMOKa3aTCJIbHbIC U 3 | Tpueonomempuuecxkue nepaserncmea. OCHOBHBIC TPUEMBI UX PEIICHUS.
mpuzonomempuueckue | 4 | Vcnoab3oBaHUE CBOUCTB M rpauKOB (QYHKIUI MTPH PEeLLICHUH YPaBHEHUH U
nepaeencmea. HEpaBeHCTB. MeTo MHTEPBAJIOB.

IIpakTHYecKue 3aHATHS 1

1| N3o0pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN U
HEPaBEHCTB C JIByMs IEPEMEHHBIMU M UX CUCTEM

CamocrosiTeibHas padoTra 00y4yawumerocs

H3y4eHne TeOpeTHIECKOro MaTeprana

BrinonHenue 3a1anuii, ynpaxHeHUH Ha IpeoOpa3oBaHne UPPALMOHATIBHBIX BBIPAKEHHH
TecToBBIN KOHTPOIIB 1O TeME « MppanmoHaibHbIE HEPAaBEHCTBA

Pemienue norapu(Mu4ecKux U MOKa3aTelbHbIX HEPABEHCTB
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TecToBblil KOHTpOJIb 1O TeMe «JlorapupmMuuecKkue W MoKa3arelabHbIe HEPABEHCTBA»

Tema 5.3 Conep:xxaHue 2
IIpumenenune 1 ‘ WHTtepnperanus pe3ysbTara, yueT peajlbHbIX OrpaHUYCHUN
MaTeMaTHYeCKHX CamocrosiTesibHasi padoTa 00y4yarwuerocs 1
METOA0B NJIs N3ydenune TeopeTH4ecKoro Mmareprana
peleHus BeinonHenue 3ajaHui, ypaxHeHun
coaepiKaTeJbHbIX Pentenue 3anau
3aja4 U3 Pa3IMYHBIX
o0JiacTeil HAYKH H
NPAKTHKH.
KonTtpoJabHas padora
Pa3znea 6 Hauajia MaTeMaTH4ecKOro aHaJaIm3a 24 12
Tema 6.1 Coneprxanue 3
ITocaenoBarenbHocTH. | 1 | CnocoOB! 3aaHus M CBOICTBA YMCIIOBBIX IIOCIEN0BATEILHOCTEH.
2 | [lonamue o npedene nocreoosamenvrhocmu. Cyuecmeosanue npeodena MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMENbHOCHIU.
3 | CymmupoBanue nociefoBaresbHocTell. beckoHeuHo yObIBarolasi reoMeTpuyeckast
nporpeccusi U ee cymma. [lonsamue o nenpepvlénocmu QyHKYuu.
IIpakTHYecKue 3aHATHS 3
1 | YucioBas mociiegoBaTelIbHOCTD, CIIOCOOLI €€ 3aJaHusl, BLIYUCICHUS YWIEHOB
IIOCJIEJ0BATEIbHOCTH.
2 | IIpenen mocien0BaTeIbHOCTH.
3 | BeckoHeuHO yOBIBaroIIasi reOMETpUIECKast IPOTPecCusl.
CamocrosiTeibHas padora 00yuyawoumerocs 3
W3ydeHne TeopeTHuecKoro MmaTepuania
Beinonnenue 3ajaHuil, ypaxHeHUn
Pemenuie 3a/1a4 Ha BBIUKCIICHHE MTPEIETIOB MOCJIEI0BATEIbHOCTH
Tema 6.2 Conep:xanue 5
IIpousBoanasn 1 | [HonsTue o npon3BoAHON QYHKIINH, €€ TEOMETPUUYECKUN 1 PU3NUECKHI CMBICIL.
2 | YpaBHeHMe KacaTelbHOU K Tpad UKy (QYHKIHH.
3 | [Ipow3BomHBIE CYMMBI, pa3HOCTH, IIPOU3BENIEHS, YaCTHOTO. [Ipon3BOIHBIE

OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.
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4 | IlpumeHeHue MPON3BOHOMN K UCCIICJOBAHUIO QYHKIIMIA U TOCTPOCHUIO IpaUKOB.

5 | Ilpoussoonvle obpamnou hyHKyuu u KOMno3uyuu GyHKyuu.

IIpakTHyecKkue 3aHATHS

1 | [IpousBonaHas: MEXaHUUYECKUN U T€OMETPUUECKUI CMBICI TPOU3BOJHOM.

2 | YpaBHEeHHUE KacaTeIbHON B 00IIIEM BU/IC.

3 | IlpaBuna u popmynsl auddepeHnnpoBanus, TAOIUIA MPOU3BOIHBIX ITEMEHTAPHBIX
bYHKIHH.

4 | UccnenoBanue (GYHKIIUHU C IIOMOIIBIO MIPOU3BOIHON. HaxoxkaeHre HauboIbIero,
HAaUMEHBIIETO 3HAUCHUS M SKCTPEMAIbHBIX 3HAUYCHUN (QYHKIIUH.

5 | Ilpouseoouvie obpammuoil pyHKyuu u KOMROIUYUU YHKYUU.

CamocrosiTe/ibHasi padoTa 00yuyawuerocs

N3yuenue TeopeTnyeckoro Marepuania

BrimonHenue 3a1anuii, ynpaKHEHHH 10 TEXHHUKE TU(PepeHIIMPOBaHUS

Pemenue 3aay Ha npUMEHEHUE IPOU3BOIHON

TecToBBI KOHTPOJIB MO TEME « Bhruncienne mpou3BOIHBIX AIEMEHTAPHBIX (QYHKITAN)
HccnenoBanue GyHKIMHA M MOCTpOeHHE rpaMKOB ¢ TOMOIIBIO IPOU3BOJHOM

Tema 6.3

IIpumepsl
HCIO0/1b30BAHUSA
NPOM3BOAHOM /1A
HAXOKICHUS
HAWJIY41lIero
peuieHus B
NPHUKJIAAHBIX 3aa4ax

Coaep:xanue

1

Bropas nponsBoiHasi, ee reoOMeTpHUUecKUi U (PU3HYECKUN CMBICI.

2 | IlpumeHeHHe NPOU3BOJHOM K MCCIIENOBAHUIO (YHKIUH U MOCTPOEHHIO IPahuKOB.
HaxoxaeHue ckopocTu uis pouecca, 3aaHHoro (opMysion U rpadukom.

IIpakTH4eckne 3aHATHA

1 | IIpumeHeHue BTOPOil MPOM3BOAHOM K UCCIIEAOBAHUIO (PYHKIUI U IOCTPOCHHUIO

rpaduKoB.

CamocrtosiTesibHas padoTa 00yuyaouerocs

W3y4eHne TeOpeTHUECKOro MaTepuana

BrimonHenue 3a1anui, yrpaxkHeHUH Mo TeXHUKe JuddepeHInpoBaHMs
Pemenue 3a1au Ha IpUMEHEHNE TPOU3BOIHOM

Hccnenoanne pyHKIMi M MoCcTpoeHUE rpaKOB ¢ MOMOUILI0 TPOU3BOJHON
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Tema 6.4
IlepBooOpa3nas u
HHTErpaja

Conep:xanue

1 | IlpumeHeHUE ONpeeICHHOTO HHTETpaa Il HaXOXKISHHUS TIJI0IIA I KPUBOJIMHEHHOMN

tpaneuuu. Popmyna HeroTona—JleiibHuna.

2 | Ilpumepsl npuMeHeHust HHTerpajia B GU3UKe U TEOMETPHUH

HpaKaneCRne 3aHATHSA

1 | UnaTerpan u neppooOpaszHas. Teopema HeroTrona—JleitoHuna.

2 | Ilpumepsl mpuMeHeHUsI MHTETpalla K BEIYUCICHUIO (PU3NYCCKUX BETUIMH U
JIomaaei.

CamocrosiTesibHasi padoTa 00yyawuerocs

N3ydenune TeopeTH4ecKoro marepuana

BelnonHenue 3aanui, ypaxxHeHUH 10 BBIYMCICHUIO ONPEIEIEHHOTO HHTErpaia
Pemenue 3aga4 no TEXHUKE UHTETPUPOBAHUS

TecToBbIi KOHTPOJIBb MO TeMe « TeXHHMKaA BEIYMCICHUS IIEPBOOOPA3HOM»
Brrunciienue niuomaneil KpUBOJIMHENHBIX Tpanenun

KonTpoabHnas pabora

Pa3zpen 7.

KOMﬁI/IHaTOpI/IKa, CTATUCTHKA U TEOpUs BepOHTHOCTeﬁ.

12

Tema 7.1 DiremeHTHI
KOMOUHATOPUKH

Coaep:xanue

1 | OcHoBHBIE NOHATHUSI KOMOMHATOPUKU. 3aJ]a4uy Ha MOJCUET YKcia pa3MeleHul,
IIEPECTaHOBOK, COUETaHUH.

2 | Pemenue 3amad Ha nepebop BapuantoB. Popmyna 6maoma Hetorona. CBoiicTBa
OMHOMMHANBHBIX K03 durnmentoB. TpeyroabHuk [lackans.

IIpakTH4eckne 3aHATHA

1 | HUcropus pa3BuTus KOMOMHATOPUKHU U €€ POJIb B PAa3IMUHBIX chepax dyermoBedecKoil
xu3HenesTenpbHocTy. [IpaBuna komOuHaTopuku. Perenrie KOMOMHATOPHBIX 3a/1a4.
Pa3menienus, coueTanus U NepPeCTaHOBKHU.

2 | bunom Herotona u tpeyronsuuk [lackans. [Ipukinaanabie 3a1aqu.

CamocrosiTeibHas padoTra 00y4yawumerocs

N3ydenune TeopeTH4eckoro Mmarepuana

Beinonnenue 3ajaHuil, ypaxHeHUn

Pemenne kKOMOMHATOPHBIX 337129

[Tpoext «bunoMm HeroToHA 1715t TpUOIMIKEHHBIX BRIYUCICHUN)

Tema 7.2 DieMeHThI

Conep:xanue
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TEOPUH BQPOHTHOCTeﬁ

1 | CoObITHe, BEPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHUE BEpOSITHOCTEH. [Tonsamue
0 He3a8UCUMOCU COOLIMULL

2 | Juckpemnas cnyuaiinas 6enuduna, 3aKox ee pacnpedenenus. duciogule
Xapakmepucmuky OUCKpemHou ciyyaiHot genuyunsl. [lonamue o 3axone O0IbUIUX
uycei.

I[IpakTnyeckue 3aHATHS

1 | Hcropus pa3BUTHUS TEOPUU BEPOSITHOCTEH U €€ pOJb B pa3IMUHBIX chepax
YEJI0BEUECKOU KU3HeAeaTeIbHOCTU. Kitaccuueckoe onpeeneHue BEpoITHOCTH,
CBOMCTBA BEPOSITHOCTEM, TEpEMA O CyMME BEPOATHOCTEH. Berunciienne
BEPOATHOCTEH.

2 | Pewenue npuxnaomnvix 3a0au

CamocrosiTejibHasi padoTa 00y4yawuerocs

I/I3y‘IeHI/Ie TCOPCTUYCCKOI'O MaTCpurajia

Brl

IIOJIHEHUE 3aJJaHUH, YIIPAKHEHUN

Pemenne KoMOMHATOPHBIX 3a]a4
[TpoekT «bunom HproToHA /17151 TPUOIMKEHHBIX BEIYUCICHHUID)

Tema 7.3
9J1IeMeHTDI
MaTeMaTH4YeCcKoun
CTATHCTHKH

Coaep:xanue

1

IIpencraBnenue naHHBIX (TaOIMLIBL, JUArPaMMBbl, TpadUKK), cenepanvbHast
COBOKYNHOCMb, 8bIOOPKA, CpeOHee apudmemuieckoe, MeOUuaud.

Tounsmue o 3a0auax mamemamuyeckol cmamucmuxu.
Pewenue npaKkmu4eCcKux 3a0ay ¢ NPUMEHEHUEM 6EPOAMHOCNIHbIX Memooos

IIp

AKTHYCCKUEC 3AaHATUSA

1

WcTopust pa3BUTHS CTATUCTUKU U €€ POJIb B PA3IIMYHBIX cPepax uyeIoBEeYECKOM
KU3HENeATeNIbHOCTH. IIpeicTaBieHrne YuCIOBbIX JaHHBIX.

2

Pewenue npuxknaonuvix 3adau.

CamocrosiTeibHas padora 00yuyawumerocs

N3yueHne TeopeTudeckoro Marepuasia

Brl

MIOJIHECHUE 3aJJaHUH, YIIPAXHEHUN

Pemrenue 3a1a4 Ha CTaTUCTHYECKHE ITOKA3aTEIN
N3yuenue TeopeTuueckoro Marepuana;
ITpoekT « CTaTuCcTHKa B 3a7adax»

I'eomerpus
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Paznea 8. IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE. 14
Tema 8.1 Conep:xaHue 5
B3anmuoe 1 | B3zaumHoe pacnonoxeHue IByX IpsIMbIX B IPOCTPAHCTBE
PacCIoJI0KeHHe 2 | IlapannesnbHOCTh NPSIMOM U IJIOCKOCTH.
NPAMBIX U 3 | INapannenbHOCTh MIIOCKOCTEH
IUIOCKOCTEH B 4 | TlepneHAUKYISIPHOCTH NPAMOM U MIIOCKOCTU. IleprenaAuKysp 1 HaKJIOHHAsA. YTOI
NPOCTPAHCTBE MEXK]1y IPSIMOU U TJIOCKOCTBIO.
5 | JAByrpanssiii yroa. Yros Mexy miockoctsMu. lleprnengukynsapHocTs JByX
IIJIOCKOCTEM.
IIpakTHYecKue 3aHATHS 5
1 | Ilpu3Haky B3aMMHOIO PAaCHOI0KEHUS NPIMBIX. YTOJI MEXIY IPSIMBIMH.
2 | B3anMHOe pacnoyioKeHne NPSIMBIX M IIIOCKOCTEH.
3 | [Ipu3Haku U cBOWCTBA MapajuIeIbHbIX IJIOCKOCTEH.
4 | [leprnieHAMKYIISp M HAKJIOHHAS K INIOCKOCTH. YTOJ MEXAY NPSAMON U IMIIOCKOCTHIO.
TeopeMsbl 0 B3aMMHOM PacIOJIOKEHUH MPSAMOU U INIOCKOCTH. Teopema o Tpex
HEPIECHIUKYIIApax.
5 | Ilpu3Haku U cBOMCTBA NEPIEHAUKYIISIPHBIX IIJIOCKOCTEH.
CamocrosiTeibHas padora 00y4yawoumerocs
H3yueHne TeopeTuuecKoro marepuana
Pemenue 3a1a4 Ha IPUMEHEHNE AKCUOM CTEPEOMETPHUH U UX CIIEICTBUN
Pemenne 3a1a4d Ha onpeieeHUE YIiIOB MEXKY IUIOCKOCTAMU
Penenue 3a1a4 110 rOTOBBIM YepTEKaM
Tema 8.2 Conepxxanue 2
I'eomeTpuuyeckue 1 | l'eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapauIeIbHbII epeHoc,
npeodpazoBaHus CUMMETpPUSI OTHOCUTEJIBHO TJIOCKOCTH.
NPOCTPAHCTBA 2 | [MapannenbHoe mpoekTUpoBaHue. [1nowads opmozonanvrou npoekyuu. 1300paxxenue
POCTPAHCTBEHHBIX UTYD.
[MpakTnyeckue 3aHATHS 2

1 FCOMeTpI/I‘{CCKI/IC HpeO6pa3OBaHI/I}I MIPpOCTPAHCTBA: l'[apaJ'IJ'IeJ'ILHLIﬁ MEpCHOC,
CUMMETPUSA OTHOCHUTECIIBHO ITJIOCKOCTH. Pemenne 3agad.

2 | [MapannenbHOe MPOEKTUPOBAHKE U €T0 CBOWCTBA. Teopema o niowaou
0pmMo2oHANbHOU npoekyuu. B3auMHoe pacrosnokeHne NPoCTPaHCTBEHHbBIX (huryp.
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CamocrosiTeibHas padora o0yuarouerocst

W3y4eHne TeOpeTUIecKOro MaTepuana
BrinonHenue 3ajaHui, ypaxHeHun

Pa3znen 9

MHOrorpaHHMKM M TeJjia BpallleHusl

14

Tema 9.1
MHororpaHHMKH

Conep:xanue

1

Bepmunsl, pebpa, rpann MHOTOTrpaHHuKa. Pazeepmka. MuocoeparHvie yenul.
Buinyxnvie mnozoepannuxu. Teopema Diinepa.

2

[Tpusma. [Ipsimas u naknonnas npusma. [lpaBunbnast npusma. [lapannenenunen. Kyo.

3

ITupamuna. [lpaBunbHas nupamuna. Yceuennas nupamuoa. TeTpasp.

HpaKaneCRue 3aHATHSA

1

CumMeTpuu B KyOe, B MapaJlIeNIeNUIe e, B npusme u nupamuoe.

2

Ceuenus Ky0a, MPU3MBbI M THPAMUJIBI.

3

[IpencraBieHne 0 NPaBUIBHBIX MHOTOIPAHHHUKAX (TETpadIp, KyO, OKTadp, TOIEKadIP
1 UKOCadIp).

CamocrosiTesibHasi padoTa 00yyarwuerocs

M3y4eHne TeOpeTUUeCcKOro MaTepuana
BrinonHenue 3aganui, ynpaxxHeHun

Pemenue 3a1a4 Ha 2IEMEHTHl MHOTOI'PAaHHUKOB
3ajaun Ha TOCTPOEHUE CEUCHHI

Tema 9.2
Tesa u moBepxHocTH
BpalllCHHUS.

Coaep:xanue

1

[{unuHap U KOHYC.

2

Vceuennwiii konyc. OcHOBaHUE, BHICOTA, OOKOBasi TOBEPXHOCTh, 0Opa3yrolias,
pa3BepTKa.

IIpakTH4eckne 3aHATHA

1

Ocesvie ceuenus u CeuyeHUusl, napaijileslbHble OCHOBAHUIO.

2

ap u cdepa, ux ceuenus. KacamenvHnas niockocms K cghepe.

CamocrosiTeibHas padora o0yuyawuerocs

H3y4eHne TeOpeTHIECKOro MaTeprana
Beinonnenue 3ajaHuil, ypaxHeHun
Pemenne 3a1a4 1o roToBBIM YepTeKaM
3a/1auy Ha NOCTPOECHUE CEUECHUN
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Tema 9.3
HN3mepenus B
reoMeTpHu.

Conep:xanue

1

O06nem u ero usmepenue. HTerpasibHas popmyna oobema.

PAKTHYIECCKUE 3aHATUA

®opmynsl 00beMa Kyda, IPsIMOYTOJIBHOTO TapajliesienuIe ia, MPU3Mbl, IUIHHAPA.

I\)I—‘=

®opmyisl 00beMa nUpaMubl U KoHyca. @opMyIibl IUIOIIA M TOBEPXHOCTEN
IUIMHAPA U KOHyca. PopMyiibl 00beMa 11apa U IIoIaau chepsl.

3

[Tomob6ue Ten. OTHOMIEHUS TUIONIA/ICH TOBEPXHOCTEH U 00BEMOB IMOAO0HBIX TEII.

CamocrosiTe/ibHasi padoTa 00y4yauerocs

N3y4eHne TeOpeTUIecKOro MaTepuana

BrinonHenue 3ajanui, ypaxxHeHun

Pemienue 3a1au Ha BbIYMCIIEHHE 0OBEMOB ITPU3MBI, MUPAMU/IBI, LIWIMHIPA, KOHYCA, I1apa.
Pemrenne 3a1a4 Ha BEIYMCIICHHE IIJIOIIAIN TOBEPXHOCTH IIPU3MBI, ITMPAMHU/IBI, IVJIMH]IPA,
KOHYCa ¥ I11apa.

Pemenne npaktuyeckux 3agad

Pasznea 10.

KOOp)II/IHaT])I U BEKTOPLbI.

Tema 10.1
BekTopsb! Ha
IUVIOCKOCTH U B
NPOCTPAHCTBE

Conep:xanue

1

[IpsimoyronbHas (1ekapToBa) cUCTEMa KOOpAUHAT B IpocTpaHcTBe. Popmyina
paccTosiHUS MEXy IByMsI TOUKaMHU. Y paBHEHUS cHEepbl, nI0CKOCMU U NPAMOLL.

2 | Bekropel. Moayne BekTopa. PaBeHcTBO BekTOpoB. Clio)Ke€HHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha YUCJIO

3 | PasnoxeHne BeKTOpa IO HANPABICHUSAM. YTOJ MEXIY IByMs BekTopamu. [Tpoexius
BeKTOpa Ha och. Koopaunars! Bekropa. CkalsipHOE IPOU3BEIEHUE BEKTOPOB.

4 | Ucnonb3oBaHKUE KOOPIUHAT U BEKTOPOB MPH PEIIEHUH MaTEMaTUYECKUX U
MIPUKJIAHBIX 33]1a4.

IIpakTH4eckHe 3aHATHA

1 | exapToBa cuctemMa KOOpAMHAT B IPOCTPAHCTBE. Y paBHEHHE OKPY>KHOCTH, c(hepbl
,JUTIOCKOCTH.

2 | Bekropsl. JIefiCTBHSI C BEKTOpaMH.

3 | JeiicTBus C BEKTOpaMH, 3aJaHHBIMH KoopanHaTaMu. CKaIsipHOE TIPOHU3BEICHHE
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BEKTOPOB.

4 | BektopHOe ypaBHEHHE MPSIMON U TJIOCKOCTH.

5 | Mcnonb3oBaHue KOOpAUHAT U BEKTOPOB IIPU PELIEHUN MAaTEMAaTUYECKUX U
IPUKJIAJHBIX 33/1a4.

CamocrosiTeibHas padora o0yuarouerocst

W3ydeHne TeOpeTUUECKOro MaTepuania

BrinonHenue 3aianuil, ynpaxKHEHUN Ha IEUCTBUSI C BEKTOPAMU
Pewenne 3anau B KoopauHarax

TecToBBINM KOHTPOJIb 110 TeME «BEKTOPBI B IPOCTPAHCTBE

IToBTOpEHHE

Conep:xanue

PammonansHbie YpaBHCHMU:L.

HppaumoHaibHble ypaBHEHUS

Iloka3aTennHBIC YpaBHCHUA U HCPABCHCTBA.

Jlorapudmuueckue ypaBHEHHS U HEPABEHCTBA.

TpuroHomeTpruyeckue GyHKIMH.

TpI/IFOHOMeTpI/I‘leCKI/Ie YpaBHCHHS W HCPABCHCTBA.

Brraucnenue IMPOMU3BOJHBIX

[Tpriio>keHNs TPOU3BOIHOM.

O O|INO OB WIN|F-

IToBTOpEHME KypCca reOMETPUU

Oo0s3aTeJibHAsI ayIUTOPHAsI yueOHasi HATPY3Ka (Bcero)

156

CamocrosiTeibHas padora 00yuyawoumerocs

78

Bcero

234

YPOBHU OCBOEHHUS yUeOHOTO MaTepuaa:
1 — o3HakoMuTENBbHBIN (Y3HABAHHE PAHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);
2 — penpoAYKTUBHBIHN (BBIIIOJIHEHUE IEATEIBHOCTH MO 00pa3ily, MHCTPYKIUHU WK TOJT PYKOBOJICTBOM);

3- HpOI[YKTI/IBHLIfI (HHaHI/IpOBaHI/Ie N CaMOCTOATCIBbHOC BBIIIOJIHCHHUC ACATCIBbHOCTH, PCIICHUC HpO6J’ICMHBIX 33,[[3‘—1).
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3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCIUTLINHBI

3.1. TpeGoBanusi K MHHMMAJbHOMY MAaTEePUAJbLHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanu3amus nmporpaMMbl ya4eOHON JUCIUILTUHBI TPEOYET HATMYHS y4eOHOTO
KaOMHEeTa - MaTeMaTHKH MAacTepCKHX — HE TPEAyCMOTpPEHO; JabopaTopuii — He
IPETyCMOTPEHO.

O6opynoBanne yueOHOTO KabuHEeTa 1 pabounx MecT KabMHeTa:

M0CAaI0YHbIE MECTa M0 KOJIMUYECTBY 00yJarommnxcs,

- paboyee MecTo MpenoaaBaTes,

- HOPMaTUBHO- IPABOBasl TOKYMEHTAaLUs,

-TeMAaTHYECKHUE MaKX 0 OCHOBHBIM TEMaw,

- 33/IaHMS1 1151 CAMOCTOSITENIbHOM BHEAYAUTOPHOM paboTHI,

- IPUMEPHBIE TEMBI peepaToB;

- METOAUYECKHE MAaTEPHAIIBI IO OKA3aHUIO IIOMOILX CTYACHTaM  IIpU
BBIIIOJIHEHUN CAMOCTOSITENIBHBIX, MPAKTHYECKUX pabor;

- anekTpoHHbIe BapuaHnTel KOCOB 1151 TEKYIEro KOHTPOJIS;

- METOIMYECKUE YKA3aHUS 10 H3YYEHUIO OCHOBHBIX PA3/EI0B Kypca;
- KOCpr1 ni1g npoBeieHHs: IpOMEXKYTOYHOM aTTecTaluu

O6opynoBaHre MacTepckol H pabouMx MECT MacTepCKol: - He
IPeyCMOTPEHO.

O6GopynoBanue jabopatopud M pabouux MeCT JabopaTopuu: - He
IPETyCMOTPEHO.

TexHuueckue cpeacTsa 00y4eHus:

KOMITBIOTED;
MYJIbTUMEUNHBIA TPOEKTOD;
MHTEPAKTUBHAS JOCKA;
KJIACCHAsI 10CKa;

JKpaH,;

3.2. UudopmannonHoe odecneyeHue

OCHOBHBIC HCTOYHUKH

1. Amumos . A. u np. MaTtemaTuka: anrebpa u Hadyajia MaTEMaTHIECKOTO
aHaIn3a, TeOMETPHUSL.

Anrebpa u Hauajga MaTeMaTUYeCcKOro aHaiau3a (0a30BbIi U yri1yOIeHHBbIH
ypoBHH).10—11 knaccel. — M., 2014.

2. Aranacsasn JI. C., byry3os B. ®@., Kagomiies C. b. u ap. Marematuka: anredpa u

Ha4dajia

MaTeMaTuyeckoro anaiausa. ['eomerpus. ['eomerpus (0a30BblIid U yriayOIeHHBIH
ypoBuH). 10—11 xnaccel. — M., 2014.
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3. bammmakos M. M. Maremartuka: yaeOHUK JUTsl CTY. YIPEKISHUN cpe. mpod.
obOpazoBanusi. — M., 2014.

4. bammakoB M. 1. Maremaruka. CO0pHUK 3a7a4 MPOPUIHHONU HAIIPABIEHHOCTH:
y4e0. mocodue JyIs CTyI. yIpexKJIeHHH cpe. mpod. odpazoBanust. — M., 2014.

5. bammmakoB M. 1. Martemartuka. 3agaqHuk: yuel. mocoOue s CTyI.
yUpexKJIeHHM cpe. pod.odbpa3oBanust. — M., 2014,

6. baimmvakoB M. 1. MaTtematuka. DJIEKTPOHHBIN yueO.-MeTO . KOMILIEKC JIJIs
CTYI. yupexaeHui cpea. npod. oopazoBanus. — M., 2015.

7. bammakoB M. U. Maremaruka (6a30Bbiit ypoBeHs). 10 kimacc. — M., 2014.

8. bammmakos M. 1. Marematuka (6a30BbIit ypoBenb). 11 kmace. — M., 2014

9. bammmakos M. . Anrebpa u Havana aHanu3sa, reometpus. 10 kimacc. — M.,
2013.

10. bammmakoB M. 1. Matemartuka (6a30Bbiii ypoBeHb). 10 kiacc. COOpHUK 3a/1a4:
yue6. mocodbue. — M., 2008.

11. bamvakoB M. U. MaTtematuka (6a30Bb1il ypoBeHb). 11 kinacc. COopHUK 3a1au:
yue6. mocobue. — M., 2012.

12. T'yceB B. A., I'puropses C. I'., IBonruna C. B. Maremartuka asis npodeccuit u
CHEIUATBHOCTEN COIUATBbHO-3KOHOMUYECKOTO MPOPMIISL: YICOHUK JJI CTY.
yupexJIeHHH cpe. mpod. odbpazoanus. — M., 2014.

ﬂOHOJIHI/ITeJILHI)Ie HCTOYHHUKH

1. AnexcannpoB A.[l., Bepuep A.JL., Perxuk B.M. I'eomerpus (6a30Bblid U
npodunbHb ypoBHH). 10—11 k1. 2010.

2. Aranacsn JI.C., byty3oB B.®., Kagomies C.b. u ap. ['eomerpust (6a30BbIii 1
npoduibhbii ypoBuu). 10-11. — M., 2010.

3.  Komsarun KO.M., TkaueBa M. B., ®eneposa H. E. u ap. Maremaruka:
anreOpa ¥ Hayajga MaTeMaTHYEeCKOTo aHanuza. . — M., 2014,

4. AnreOpa v Hayaia MaTeMaTHYeCKOro aHanu3a (0a30BbId U YrITyOIeHHBIN
ypoBHH). 10 kimacc / mox pex. A. b. XKXuxkxuenko. — M., 2014.

5. Aunrebpa u Havyalla MaTeMaTUYECKOTO aHau3a (0a30BbIN U YIITyOJICHHBIN
ypoBHH). 11 knacc / mox pex. A. b. XKuxuenko. — M., 2014.

6. Hukonsckuit C.M., IlotanoB M.K., Pemetnukor H.H. u np. Anrebpa u
Hayaja MaTeMaTh4ecKoro aHanau3a (0a30Bbli U Mpo@uiibHbIA ypoBHHU). 11
k1. — M., 2010

7. Huxonsckuit C.M., IlotanoB M.K., Pemernukor H.H. u np. Anrebpa u
Hayaja MaTeMaTU4YecKoro aHanusza (0a3oBbId M Mpo@uibHBIA ypoBHH).10
Ki1. — M., 2010.

8. Ilapeirun U.®. I'eomerpust (6a30Bsiit ypoers) 10—11 k1. — 2010.

9. CwmmupaoBa U.M. I'eometpus. 10 (11) k1. — M., 2010.
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HNHuTepHET-pecypcehl:

1. http://www.exponenta.ru/educat/links/l_educ.asp#0 — Ilosne3Hble CCHIIKH
Ha CailTBl MaTeMaTH4YeCKOM U 00pa3oBaTeNbHON HampaBICHHOCTH: YYeOHBIC
MaTepHUAITbI, TECTHI

2. http://www.fxyz.ru/ - aTepakTuBHBIN CIIpaBOYHHUK (HOPMYT U CBEICHHUS
1o anredpe, TPUTOHOMETPHUHU, TEOMETPHH, PU3UKE.

3. http://maths.yfal.ru - CipaBOYHHK COJCPKHUT MAaTepHan 1Mo MaTeMaTHKE
(apudMertnka, anredbpa, reOMETpHS, TPUTOHOMETPHSA ).

4. allmatematika.ru - OcHoBHBIE (OpMyJBI 1O airedOpe W TECOMETPHH:
TOXKJCCTBEHHBIC TPe0oOpa3oBaHus, MPOTPECCUU, MPOU3BOJHASI, CTEPEOMETPHS H
poH.

5. http://mathsun.ru/ — Hcropus wmatemaTukd. buorpadum BeauKux
MaTEMAaTHKOB.

6. http://www. fcior. edu. ru (MHpOpMAaNMOHHBIE, TPESHUPOBOYHBIE U
KOHTPOJIbHBIE MaTEPHAJIbI).

7. http://www. school-collection. edu. ru (EmuHas xoyutekmmuu TUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS

YYEBHOM JUCHUATIIMHBI

XapaKTepl/ICTI/IKa OCHOBHBIX BU0B

Copnepxanue . ®opMBbI U METOABI
Y4eOHOM 1esiTeJIbHOCTH 00y4aromuXcs
o0yueHus . . KOHTPOJISl M OLEHKH
(Ha ypoBHe y4eOHBIX 1eliCTBHIi)

Auaredpa M | - COCTaBIATh OyKBEHHbIE BbIpakeHHs M | CamMocTosTeNIbHAS paboTa.
Hayaja dopmynel 1o  ycnmoBusM  3aaady; | KontponbHas pabora.
MaTeMaTH4YeCKOr OCYIIECTBIIATE B BbIpaxkeHusx u | [IpoBepka nomamHux
0 aHAJIH3Aa. (dopMyax YMCIIOBBIE OJICTAHOBKU U | 331aHUM

- pceliaTtb HHHeﬁHBIe, KBaApPATHLBIC

- peuiaTb JIMHEWHBIE | KBaaApaTHLBIC

-  uW300paxkaTb YWCIa TOYKAMU Ha

- OIpECaAcCIIATD KOOPAWHAThI TOYKHU

BBIIIOJIHATH cooTBeTCTBYIOIHKE | TectTupoBanue
BBIYMCIICHHS, OCYILIECTBIATH | 3amura pedepaToB
IIOJICTAHOBKY OJHOTO BbIpakeHUs B | CoCTaBJICHME IIJIAHOB -
Jpyroe; BbIpaxkaThb U3 (OpMys OAHY | KOHCIIEKTOB
MIEPEMEHHYIO Y€pPEe3 OCTaJIbHBIC;

KBaJpaTHbIC KOPHU;

YpaBHEHUS " panMoHaJIbHbIE
YpaBHEHUs, CBOJAIIUECS K HHUM,
CHUCTEMBI JIBYX JINHEWHBIX YpaBHECHUU
Y HECJI0’KHBIE HEIMHEMHBIE CUCTEMBI;

HEPaBEHCTBA C OJHOMU IEPEMEHHOU U
UX CHCTEMBI; pemaTrb TEKCTOBBIE
3ajjaud  aNreOpauyueckuM MeETOJIOM,
HUHTEPIPETUPOBATH MOJTyYEHHBIH
pe3yJIbTar, IIPOBOJIUTH ot6op
pelieHuit, ucxoas u3 GOpMyIHUPOBKU
3a]a4H;

KOOPJMHATHOU IIPSMOIA;

IJIOCKOCTH,  CTPOMTb  TOYKH  C
3a/IaHHBIMA KOOPJIMHATAMH;
n300pakaTh MHOXKECTBO pELICHUH
JMHENHOTO HEPaBEHCTBA,

- BBIIOJHATH OCHOBHBIE JCHCTBHSA CO | —  OLEHKA I[PAKTUYECKUX
CTENEHSAMH C IIEIBIMU NOKA3aTEIAMH, | yMEHHUN;
c MHOT'OUYJICHAMH u c
anreOpanvyecKuMu IpOo0sSMH;
BBIIIOJIHATH PA3JI0KCHUC | — OILICHKAa YCTHBIX
MHOTOYJICHOB Ha MHOXHTENH; | OTBETOB;
BBITIOJTHSATH TOXX/I€CTBECHHBIC
npeoOpazoBaHus paroHaIbHbBIX
BBIPAKECHMI;
- NPUMEHSTh CBOICTBa
apu(pMeTUIECKIX KBaJIPaTHBIX
KOpHEeH I BBIUMCICHUS 3HAYCHUH U
npeoOpa3oBaHUA YHUCJIOBBIX
BBIpAXECHHH, coJIepKaIInx
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pacrio3HaBaTh apuMETHUECKUEe U
reoMEeTpUYECKUe Iporpeccuy;
pemiatb 3agadyd  C [PUMEHEHHEM
dbopmybl 00IIEro 4jieHa ¥ CYMMBI
HECKOJIbKUX MEPBbIX YJICHOB;
HaxoJuTh  3Ha4yeHus  (yHKIMH,
3ajjaHHOM  (hopmyInol,  TaONHIICH,
rpapukoM 1O €€  apryMeHTy;
HaXOJUTh 3HAUYEHHE apryMeHra IO
3HA4eHUI0  (YHKUMH,  3a/JlaHHOU
rpaduKOM WK TabIHLIeH;
OIpesieNATh CBOMCTBA (YHKIIMHU IO €
rpaduKy; NPUMEHATh TrpaduyecKue
IpeCTaBICHUS OpU  pelleHUH
YpaBHEHHIA, CHCTEM, HEPABEHCTB;
ONUCBHIBATH  CBOMCTBA  M3yYEHHBIX
(GyHKIMHI, CTPOUTH UX IpaduKy;

HaXOJUTh IIPOU3BOJIHBIE
AIIEMEHTAPHBIX (PYHKIINH;
HCII0JIb30BATh npuodpeTeHHbIE

3HAHMS U YMEHHUS] B MPAKTUYECKOM
AeATeIbHOCTH M  IOBCEIHEBHOMH
JKM3HM VIS

BBIIIOJIHEHUS pacyeToB o
dbopmynawm, JUISL COCTaBJICHUSA
(GbopMyJ1, BhIpaKaOLUX 3aBUCUMOCTH
MEXK]ly pEAIbHBIMU BEJIMYMHAMU; JJISL
HaXOXJIECHHUS HYXHOH (GopMynbl B
CIIPaBOYHBIX MaTepHUAJIaX;

MOACIINPOBAHUA MPAKTUYCCKUX
cUTyaluin u HCCIEeI0BAaHUHT
MMOCTPOEHHBIX MoJEnen c

UCIOJIb30BaHUEM allnapaTa ajareopsl;
ONMCAHUS  3aBUCUMOCTEH  MEXIY
bu3nuecKkuMu BEJIMYNHAMU
COOTBETCTBYIOIIUMU dopmynamuy,
P HCCIECNOBAaHUU  HECIOKHBIX
MIPAKTUYECKUX CUTYalUH;
UHTepHpeTaluy rpadrukoB peaabHbIX
3aBHCUMOCTEH MEXy BETUYHHAMHU.

I'eomerpus

pacrio3HaBaTb ~Ha  uYepTexax u
MOJIEIISIX MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCUTh TpPEXMEpPHbIE OOBEKTHI C
UX ONUCAHUSIMHU, U300PAKEHUIMHU;

ONKCHIBATh B3aUMHOE PACIIOJIOKEHUE

MIPSAMBIX " IJIOCKOCTEN B
IIPOCTPAHCTBE, apryMeHTHPOBATh
CBOU CYXKJICHUS 00 3TOM
pAacIoIoKEeHHH;

AHAJIM3UPOBATH B HpOCTeI\/'IIJ_II/IX
ClIydasix B3aMMHOC PacCIlOJIOXKCHUC

CamocrosiTenbHas paboTa.
Konrponsnas pabora.
[TpoBepka gomantHux
3aaHui

TectupoBanue

3ammra pedeparon
CocraBieHune IIJIaHOB -
KOHCIIEKTOB

- OIICHKAa MPAaKTUYCCKHUX

YMEHUH;
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00BEKTOB B IPOCTPAHCTBE;
HU300paxarh OCHOBHBIE
MHOTOTPAaHHHKH U KpYIJIbIE Tela;
BBITIOJHATh YEPTEKU IO  YCIIOBUSAM
3ajay;

CTPOHTBH TPOCTEHIINE CeUeHHs KyOa,
MIPU3MBI, TUPAMHU/IBI;

peliaTth IUIAHUMETPUYECKHE u
npocTeiiimue CTepEeOMETPUUECKHE
3aa4u Ha HaXO0XJICHUE

TE€OMETPUUCCKUX  BEIMYMH  (JIJIHH,
YTJI0B, TJIOMIA/IeH, 00BEMOB);

HCIIOJIB30BaTh npu peICHUHN
CTEPCOMETPHUICCKUX 3aJa4
IIAaHUMCTPHUYICCKUC (I)aKTBI )51
MCTOAHBI,

IMpOBOAUTH JO0Ka3aTCIbHBIC
pacCyxa€Hus B X0AC pCUICHUS 3a/a4,
HUCIIOJIBb30BAaTh HpI/IO6p€TeHHLIe

3HAaHUS U yMEHHUS B IPAKTHYECKOU
NESITeIbHOCTY M IOBCEIHEBHOU
AKHU3HU:

JUIsL UCClleoBaHMsl (MOJEIUPOBAHMS)
HECJIOKHBIX MPAKTUYECKUX CUTyalui
Ha OCHOBE M3yYEHHBIX (opmyn u
CBOWCTB QUTYP;

BBIUUCIICHUS] OOBEMOB U IUIOIIAAEH
MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX
TeJ TMpH pEIIeHUH MPaKTHYECKUX
3ajad, UCTIONb3Ys npu
HEOOXOAUMOCTH  CIPAaBOYHUKH U
BBIYUCIIUTENIbHBIE YCTPOHUCTBA.

—  OIICHKa
OTBETOB;

YCTHBIX
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MHNPUJIIOXKXEHHUE 1
K pabouelt mporpamMme y4eOHOU TUCITUTITMHBI

HJIaHl/IpOBaHHe y‘lEﬁHBIX 3aHATHH C UCN0JIB30BAHUEM AKTHUBHBIX U HHTECPAKTUBHBLIX (l)OpM H ME€TOA0B oﬁyqumI

o0y4aromuxcst
Ne AKTHBHBbIC 1 HHTEPAKTHBHbIE
Tema y4yeOHOr0 3aHATHS

n/n (¢opmbI U MeTOABI 00YUCHHS
1 CrenenHast QyHKITUS Kom1mbroTepHbIe TEXHOIOTHH
2 Pemienne nokasarenbHbIX ypaBHEHUIN KoMImiproTepHbie TEXHOIOTHH
3 [Tonsitue nmorapudma KommnbrorepHbie TEXHOIOTHT
4 Jlorapudmuueckas GyHkius, e€ cBONCTBA U rpaduk KoMImiproTepHbie TEXHOIOTHH
5 Pagmannoe w3Mmepenue  yrioB. OmnpenelieHHe  TPUTOHOMETPHUYECKHX (PYHKIUH KoMmnbroTepHbIE TEXHOJIOTUU
6 [IpeobpazoBaHne TPUTOHOMETPUUECKUX BBHIPAKCHHI. Kom1mbrorepHbIe TEXHOIOTHH
7 DopMyITbl IPUBEACHUS KoMrmiproTepHbie TEXHOIOTHH
8 [TocTpoenne rpaduKOB TPUTOHOMETPUIECKUX DYHKIIUI. KommbroTepHbIe TEXHOIOTHH
9 IIpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIHID. KoMmbroTepHbie TEXHOTOTHH
10 | OOpaTHBIEC TPUTOHOMETPUICCKUE PYHKITMH KommbroTepHbIe TEXHOIOTHH
11 | TpuronomeTpuiecKre ypaBHEHUS KomnbroTepHble TEXHOJIOTUU
12 | O6ume MeTo Il PelIeHUs] TPUTOHOMETPUYECKUX YPaBHEHU I KoMmbroTepHbie TEXHOTOTHH
13 | Yucnossle nocnenoBatenbHocTH [lpeaen 9nciioBoi mocie10BaTeIbHOCTI. KomnbroTepHbIe TEXHOJIOTHH
14 | ITpou3BosaHas GyHKUUU KoMIproTepHbIe TEXHOIOTHH
15 | UccnenoBanue GyHKIMH C TOMOIIBIO TPOU3BOIHOM KommnbrorepHbie TEXHOIOTHT
16 | DxcTpemMyMbl QyHKIMH KomnbroTepHble TEXHOIOTUT
17 | Tloustue nepBooOpazHoii. TaOauia nepBoodpa3ubix. [IpaBuia Hax0XAEHUS IEPBOOOPAZHBIX). KoMnbroTepHble TEXHOIOTHH
18 | IlapannenbHOCTH B MPOCTPAHCTBE KomnbroTepHble TEXHOJIOTUU
19 | Pemenue cucteM JMHEHHBIX YpaBHEHUN KomnbroTepHble TEXHOJIOTUU
20 | KommuiekcHbIe unciia KoMnbroTepHble TEXHOIOTHH
21

22

31
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JUCT AKTYAJIM3AIIUA PABOYEMN ITPOT'PAMMBI

Jlara
aKTyaJu3auum

Pe3yabTaThl akTyaIm3auuu

®avmaua U.0. n
MOANNCH JIHNIIA,
OTBETCTBEHHOI'0 3a
AKTyaJIu3auunio

C=RU, O=I'BMNOY CMI'K r.Cbi3paHb,
CN=KacbimoBa Jlona Ka3numoBHa,

E=medgum@yandex.ru
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