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POTPAMMBI YUEBHOW JUCIHUATIIAHBI OY/1.03
: AJITEBPA MRHAYAJIA AHAJIN3A, TE sh»

OecrieyeHue pa3paboOTKH pa npo-

pa3paboTaHa Ha OCHO
Opa30BaTEIPHOTO CTaH]L cpen npodeccuoHab-
21.02.04 3emiieycTpoif€Ts €p’KIECHHOI0 IPUKa30M

menusa Poccuiickon den
bHBIN F'OCYJJaPCTBEHHBIN O

2 aBrycra 2022 1. Ne 732 0
aTCIbHBINA CTAaHJAPT CPEIHETO

BHECEHUU U3MEHEH
o0mrero oopasg
[ 1 110 crieruaabHocTh 21.02.04 3em-

oro npodeccruoHabHOro 00pazoBa-
HWICTBEHHBIN KOJIIIEIK.

JIa aHaJn3a,
TEOMETPHSI» SIBJISICTCS YACTHIO OC OTpaMMBI B CO-
otBercTBuu ®I'OC CIIO mo

VYyeOHasg OUCUUILIMHA SBJISEC

opMaTHuKay, o0mein

npoduiieM npodeecuo
OCHTCS K IIpeIM u @I'OC cpennero €ro
BIX MIPEIMETHBIX 7.

co OC cpennero o61ero oop
: Hayajia MaTeMaTHU4eCcKO , Teo-
: pranusanuii oo ca OSITENIbHO-

Us» UMEET MEXIPEAMETHYIO
«EopmaTrka
3y4eHHe Y4eOHOW NUCHUIUTHHBI «MareMaTHka: ajire
aBepIIAeTCs UTOTOBOW aTTecTaluel B hopMe dK3ame
OCHOBHOTO 00I11eT0 00pa30BaHusl.

TCOMETPpUI» obOecreuynBacT JOCTHIXCHHUEC CT
*JIUYHOCHHBIX

TTYIOIIUX pe3yilb 06.
MaTHKe KaK YHUBEp HOM/SI3bIKE HAYKH,
CpE/ICTBE MOJICTTUPOBAHUS SIBICHUN ¥ Ma

- c(OPMHPOBAHHOCTH TPEICTAE

- MOHUMAaHHUE 3HAYUMOCTH rpecca, copmupo-
BaHHOCTb OTHOLICHHS K MaT YPBI Yepe3 3HAKOM-
CTBO C MCTOpHEH pa3BUTHS Ma ; W,

- Pa3BHUTHE JIOTHYECKOT Opa)keHHs, AITOPUTMHYE-
CKOU KYJBTYPBI, KDUTHEHOCTH MBIIICHHS Ha YPOBHE, HEOO st Oyaymeid mpodeccuo-
HaJBHOM JIeSITeLHOC IPOIOJKEHHST 00pa30BaHMs 1 CaMOOOPa30BaHHS;

OO6mas TpynoeMKkocTh 2344ac.
OO0s3aTenbHast 4acTh MPOTrPAMMBI BKITIOYAET .
1.3.TpedoBanusi K pe3yJibTaATaM OCBOCHHSA
OcBoenue conepkaHust yueOHoOM 1u < eMaTuKa: anreop u3a,
Tam
10p M
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CMATUYCCKUMU 3HAHUAMU U YMCHUSIMU, HCOGXOZ[I/IMBIMI/I B MOBCEJIHEBHOM

HOATOTOBKH;
BHOCTb M CIIOCOOHOCT a mpoTsi-
K W3HH; CO3HATE KaK yCJIOBUIO

HOH JIeSITeIIbHOCTH;

- I\ OSTCIIbHO OIMPCACIIATE ITCIBHOCTH U COCTABJIATH IINIAHBI ACATCIIb-
TCJIIBHO OCYIICCTBIIATH, KO

C
MOCTOSIT€JIbBHOM TBOpY BEHHOU JeATEIb-
o
TOTOBHOCTE £O. CBEPCTHUKAMH B 00pa30BaTeIIb-
HOM, OOIIECTBEHHO i i U APYTUX BUJAX JCATEIb-
HOCTH;
- OTHO 0’KHOCTHU y4YacTHsl B pelICHUU
JINYHBIX, 00 HBIX MTPOOJIEM;
I . 1 bIX:

OCTHU; BBIOUpATh yCIe
- yYMEHUE NMPOJYKTUBHO 00
HOCTH, YYUTBIBATh TO3UIHH P
(bIUKTHL

- BJIaJICHHE HAaBbIKA
TEJLHOCTH, HaBBIKAMU
MIOWCKY METOJIOB PeIl

OU IeATeNnb-
3perarbh KOH-

eMHBIX .

c(hOpMHUPOBAHHOCTH MPECTABICHUN O MaTeMaT
TEMaTUKHA B COBPEMEHHOW IMBWJIM3AIMH, CIIOCO0a
MaTEMaTHYECKOM SI3BIKE;
- c(hOpPMHUPOBAHHOCTH MPEJICTABICHHUI O MaTe

T MUPOBOH KYJIBTYD
SIBJICHUM PEAIIbHOTO

MaHHE€ BO3MOXHOCTH aKCHOMAaTHYCCKOI'O IT
- BJIaJCHUEC MCTOJaMU JOKa3aTCJILCTB

- BJIQJICHUE CTaHJAAPTHBIMU TP
3aTeIbHBIX, CTEIIEHHBIX, TPUTOHOME
BaHME TOTOBBIX KOMITBIOTEPHBIX €HHUS U WILTI0CTpa-
UM PEIICHUS] YPABHEHUMN 1
- c(hOpMHUPOBAHHOCTH TIP i1 00 OCHOBHBIX aTCMaTUYECKOI0 aHaIM3a
U UX CBOICTBax, Biaje yM'fl paKkTepU30BaTh 0B DYH KM, HCTIOIb30BaHHE T0-
JyYEHHBIX 3HAHUU JUl ONIMEAHNs U aHAJIM3a peabHbIX 3aBU
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BHBIMU TIOHSATUSMU O TUIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUIECKHX (H-
oiicTBax; chopm AHHOCTh YMEHHS PACIIO3HABATh 't nyeckue hu-
OJIeJISAX U B pea €; MPUMECHECHHE N3YUYCHHBIX C eTpude-
dbopMyIT TSl pereHust KHX 33/1a4 ¥ 32]1a4 C TpaK epxa-

MPOBAaHHOCTb IPGACT ni 0 Ipoleccax U sIBICHUSX,
CTaTUCTUYECKUX 3@K SIX B PEaJIbHOM MHUpPE
yM HaXOJUTh U OLICHUBATh
pocTeNINX npa alUsX U OCHOBHBIE XapaKTep
0

BJIAJICHHAE Ha

rypax, ux o0
rypbl

€pPOSITHOCTHBIN
ATUSAX DJIEMEH-
CTYIUUICHUS COOBI-
Y CIIy4alHbIX BEJIMYHH;
OrpaMM IMpPHU PELICHUH

JIMHBI, JOJDKEH obnazarh 00-
LIUMHU B ce0s1 CIOCOOHOCTD:

(beKTUBHOTO
BUTHSL.

OK 5. Bnagers unpopmanu UH(POPMALIUIO C UC-

NOJIb30BaHKueM HH(popMa

OK 6. PaboraTtb B KO ne, 3¢ HeKTuBHO

jeramu, pyKoBoagiBo
MOTPEOUTETISIMU.
OB KO bl (TIOAYUHEHHBIX BT
gC Or0 ¥ JTUYHOCTHORO,PA3BUTH -

b TIOBBIIICHIE KBATH(H

TCJIb-

HOCTb COOCTBEHHOTO Tpy/Aa U TpyAa APYTUX
HBII HAa OCO3HAHHBIA BEIOOP chepsl Tpod

OCO3HaH-
obpazoBa-
HUIO TPYIO-
Mepernoro-
[MATHHBIX TIEPEMEH.
IIbHOTO KOHCTPYK-

oro oOIIecTBa.
oOpasoBaHmus, K HE
HUIO B TEUEHUE KU3HU J[eMOHCTpUP
BbIX OTHoweHui. OprueHTupoBa
TOBKY B YCJIOBHUSIX CMEHBI TEXHO
Crpemsimuiicst K GopMupoBa
TUBHOTO «IIU(POBOTO CIIeIa»
JIP 20. IMpossistronuii go3HA ] Opa30BaHUIO KaK YCIIOBUIO
ycrenrHoi mpodecc 1 ¥ 00IIIECTBEHHOM e TEIHHOC
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0

yuciae padora 00}
enojaBareJieM:

JICKIOIUN
nabopar




2.2.T

a o0yueHnust

JIaH M coJiepiKa HOM AU CHHUILIHHEI

aHue
B U TEM

BeJIcHUE

N\

KomMmnerennun, au4-

Pazpea 2.

arepuaJa, jjadbop pakTudeckne |O0bem MeTtoabl TeKy-
padoThI. w‘ 4yacoB HOCTHDIE Pesy b= 1Iero KOHTPOJIs
TaThI
2
OK 1,2,3,4,5,6,7,8,9
K 1.1,1.2,2.2, 2.3,
eil npodeccun 2 4.2
JIP 4,20,23
10 YcTHBIN onpoc.
Tectuposanue. Ca-
MOCTOSITEJIbHBIE,
yuciaa. [pubnuxen- 2 OK 1,2,3,4,5,6,7,8,9 IPOBEPOUHbIE Pa-
K 1.1,1.2,2.2, 2.3, GOTLL
4.2 Maremarnueckue
JIP 4,20,23 JIUKTAHTBI.
IIpakTnueckue pa-
OK 1,2,3,4,5,6,7,8,9 GOTEL
K 1.1,1.2,2.2, 2.3, KoHTposbHas pa-
4.2 6ota
JIP 4,20,23
YcTHBIM onpoc.
1 OK 1,2,3,4,5,6,7,8,9 TectupoBanwue
[IK 1.1,1.2, 2.2, 2.3, | CaMOCTOSTEIbHEIE,
1 4.2 MIPOBEPOYHBIE pa-
1 JIP 4,20,23 OOTBHI.
4. ITpeoOpa3oBaHue BBIPAKEHUN, COTACPIK: 2 Maremarnyeckue
5. Crenens ¢ JeHCTBUTENLHBIM IIOKA3aZEIEN 2 AUKTAHTBL.

4




6. [Tokazarenpb us. Pemrenne npocremmx bIX YpaB- 1
HEHUH U HEpaB
()] 2
apu(pMUIECKUX 2
16
3 YKMCJIa U UX CBOM- 1
ATMOHATBHBIX YPABHEHUI U 3 0K 1,2,3,4,5,6,7,8,9
K 1.1,1.2,2.2, 2.3,
. paktuueckas padora Ne CTENEHEN ¢ PaLlMOHAIBHBIM 1 4.2
OKa3aTeJieM, IPUMEHEHUE JIP 4,20,23
2
. 1
YpaBHEHHH U
6. KonTponpx
OK 1,2,3,4,5,6,7,8,9
K 1.1,1.2,2.2,23,
4.2
JIP 4,20,23

[IpakTuueckue pa-
OOTBI.

KonTposbnast pa-
6ota

0K 1,2,3,4,5,6,7,8,9
JIP 4,20,23

YcTHBIM onpoc.
TectupoBanue. Ca-
MOCTOSITEJIbHBIE,
MIPOBEPOYHBIE pa-
OOTHI.
MaremaTnueckue
JUKTAHTBI.




AHCTBCHHBIX

HHUC.

CJIbHOCTH NPAMBIX U I1JIOC

a4 Ha UCII0JIb30BaHUEC Iapali-

. IIpakTryeckas pabo1a

OK 1,2,3,4,5,6,7,8,9
JIP 4,20,23

[IpakTuueckue pa-
OOTBI.

KonTposbnast pa-
6ota

1. ITpssMoyTonpHAas cucTeMa KOOpIMHAT B
CTOSIHUSI MEXKIY JBYMSI TOUKaMU. Y PABH

YcTHBIN onpoc.

4

TectupoBanue.
CaMocCTOSTEIIbHEIC,
OK 1,2,3,4,5,6,7,8,9 HpoBequHLIe pa_
JIP 4,20,23 GOTBL
MaremaTuueckue
JTIUKTAHTBI.
0K 1,2,3.456.7.8.9 IIpakTnueckue pa-
JIP 4,20,23 OoTEL
KonTponbnas pa-
aJIHbIe 3a7auu .
Thl KOMOWHATOPHY
YcTHBIM onpoc.
OK 1,2,3,4,5,6,7,8,9 | TectupoBanue. Ca-
JIP 4,20,23 MOCTOSITCIIbHEIC,




KTOpOB, YMHOKEHHE BEKTO 0. Paz- 1
[ SIPHOGMIPOU3BE- 1
aTeMaTHYeCKUX 5
10
2
OK 1,2,3,4,5,6,7,8,9

aJ] BeKTopamu. Pemenue 3aaud. 2 JIP 4,20,23
pou3BeneHne BEKTOpoB. Peme- 2
2
2

MPOBEPOYHBIC pa-
OOTBHI.
MaremMaTudeckue
JUKTAHTHI.
[IpakTuueckue pa-
OOTBHI.

Kontponbnas pa-
6ota

KOTaHI'€HC.
YJIbI IPUBEICHUS.

Pa3sHOCTH JIByX YTHOB.

d30BAHUC CYMMBI T
PON3BCACHHNA B CYMM

OK 1,2,3,4,5,6,7,8,9
JIP 4,20,23

[HAH.

2. Ilpaktuaeckas padora Ne20 [Ipeod TEUITUX TPUTOHQ

MCTPUYICCKHUX Bpra)KeHHfI.

0K 1,2,3,4,5,6,7,8,9
JIP 4,20,23

YcTHBI onpoc.
TectupoBanue.
CamocrosiTenbHbIe,
MIPOBEPOYHBIE pa-
OOTHI.
Maremarnueckue
JUKTAHTBHI.
[IpakTnueckue pa-
OOTBI.

KonTponbnas pa-
6ota




3. [IpakTrueck Ne21 IlpeobpazoBanus TpUr ECKUX 2
BBIPAKCHUIA.
METPUIECKUX 5
OHOMETpUYe- 1
1
IUX TPUTOHOMETpHUYE- 5
HOMETPHH. 3
18
geruii. ['padux
GyHKIHU. 2
CaoiicTBa ¢yt , TOUKH DKC- .
OK 1,2,3,4,5,6,7,8,9 YceTHbIi OoI1pocC.
JIP 4,20,23 TectupoBanue. Ca-
MOCTOSITEJIbHBIE,
MIPOBEPOYHBIE pa-
OOTHI.
Maremarnueckue
eTpuuecKre QyHKIL
90pa30BaHKs rPapuKo ANKTAHTBL.
P IIpakTnueckue pa-
OOTHI.
OK 1,2,3,4,5,6,7,8,9
JIP 4,20,23 KonTponbnas pa-

oora




1. BepmmHsbl, HI/I MHOTrorpanHuka. Pa3sep rpaHHbIC 2
yribl. Bemykiis OfpaHHMKH. Teopema Ditiepa.
1 OK 1,2,3,4,5,6,7,8,9
K 1.1,1.2,2.2, 2.3,
1 4.2 .
2 JIP 420,23 YcTHBII onpoc.
> Tectuposanue. Ca-
MOCTOSITENIbHBIE,
1 IIPOBEPOYHBIE pa-
OOTBHI.
CHOBaHUE, BbICOTA, OOKOBAs MO- M
aTeMaTHYeCKue
bI€ CEUEHUS U CEUEHUs, Mapaj- 2
JTUKTAHTBI.
IIpakTrueckue pa-
OOTBHI.
0K 1,2,3,4,5,6,7,8,9
K 1.1,1.2,2.2, 2.3, KoHTposHas pa-
4.2 6ota
JIP 4,20,23
sl 1 CBOMCTBA YHC
CJIEZIOBAaTENILHOCTH.
HOIl mocJienoBare 2
Beckoneuno yObIBaio
OK 1,2,3,4,5,6,7,8,9
JIP 4,20,23
2
3.I1pousBoiHBIE 0OP 2
4.I'eomerprueckuii u pru3HUECKHi CMBICIT

TENBHOM K rpaduKy QyHKITHH. Q

4




5. Bropas nipo

€€ TeOMETPUYCCKUN U Hpu3u

CII. 2

6. [Ipumenenu
rpadguKoB

Ol K MCCIeoBaHuI0 (yH

OCHHUIO

rap

BHJIE.

1

b30BaHUA HpOHSBOI[HOfI WA HAWJTYYIICTO 1
BIX 3aJa4ax

KOPOCTH IS TIpOLiecC pMyIoit u rpadu- 2

10

OBaTEJILHOCTD, CIIOCOOBI
atenbHOcTH. [Ipenen nmocneno- 2
METpPHUYECKasi IPOTPECCHSL.

Ta 1 popMyIbl U depeHIUpOBaHUS,
bIX (pyHKIMIA. MexaHn4eckud u reo- 2
Oil. YpaBHeHue

caTeIbHOM B 0O0IIeEM

3. IlpakTnuec
W3BOJHOM, i@

OMOIIBIO IIPO-

Paznea 10

€ HauOoJpIero, HAaMMEHb-
. Pemienne npu-

OK 1,2,3,4,5,6,7,8,9
JIP 4,20,23

YcTHBII onpoc.
Tectuposanue. Ca-
MOCTOSITEIIbHBIE,
MPOBEPOYHBIE pa-
OOTHI.
MaremaTuueckue
JUKTAHTBHI.
IIpakTrueckue pa-
OOTHI.

KonTponbnas pa-
6ota

9BOOOpa3Has U uHTerpdl. [IpuMeHeHue ompeneneHHOT rpai

' OJINHEVHON Tpanenuu. Popmy. 10- 1
1

pHas Qop-
ajIeNenu- 2
@opMyIbI ITOMIAIN HOBEPXHOCTEH IIUITHH a. ©opmynsl 00beMa 2

mapa ¥ Imiomajiu cQepsl.

6. ITogo6ue ten. OTHOIIIEHHS IO, el 1 00BEMOB II 1

HEBIX Tel. 1

. .

0K 1,2,3,4,5,6,7,8,9
JIP 4,20,23

4

YcTHBIM onpoc.
TectupoBanue.
CaMocCTOsTEIIbHEIE,
MIPOBEPOYHBIE pa-
OOTBHI.
MareMaTuueckue
JIAKTAHTEHL.




1

[IpeobpazoBanue ypaBHeHud. OCHOBHBIE
Pemenue cucrem ypaBHenuil. Mcrons
LM UT pELICHNs] YPAaBHEHUN U HE

. .

IICHUS] YPABHEHUM.

8 [IpakTuueckue pa-
OOTBHI.
e L | 0K123456789
P 2 JIP 4,20,23 KonTposbnast pa-
3 6ota
2
aznea 11
CxeiiglionsTue o He3aBUCHMO,
w2 JIUCKpeTHAs CiiydaiiHas
‘ OK 1,234,56,789 | Vcrusii onpoc.
3. IlpescraBnenue na JIP 4,20,23 T;COTCI’E(’)‘;];ZEEE'H(?'
Hasi COBOKYITHOCTE —
OOTHI.
Maremarnueckue
JTIUKTAHTBI.
IIpakTnueckue pa-
OK 1,2,3,4,5,6,7,8,9 OOTEL.
JIP 4,20,23 K
OHTpPOJIbHAS pa-
6ota
. OK 1,2,3,4,5,6,7,8,9
Th YpaBHEHUIA. 2 TP 4.90.23




1

2.PamnnonanpHb
TpI/IFOHOMCT u

MOHAJIbHBIC, ITIOKA3aTCJIbHBIC,
CHHUA U CUCTCMbI

OBAHHUE CBOWCTB U rpadu
TB. MeTo/1 MHTEPBAJIOB.

PU pELLICHUN YPABHEHUI
€ Ha KOOpJUHATHOM IJIOC-
HEPABEHCTB C JABYMS II€PEMEH-

0K 1,2,3,4,5,6,7,8,9
K 1.1,1.2,2.2, 2.3,
4.2
JIP 4,20,23

YcTHBII onpoc.
Tectuposanue. Ca-
MOCTOSITEJIbHbIE,
IIPOBEPOYHBIE pa-
OOTBHI.
MaremaTuueckue
JUKTAHTBHI.
IIpakTrueckue pa-
OOTBHI.

KonTponbnas pa-
6ota
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3.YCHO© 3AIINN YYEBHOM JUNCHUIIJINHBI
3 JIbHbIE TEXHOJIO

anm3anuy yueOHoH uc TeMaTHka: ainredpa u Ha
5D OJIB3YIOTCSI CIICITYIO 00pa30BATGIIbHBIC TEXHOJIOTUH:

€CKOT'0 MBIILUICHUS OQYHMEHUS . JIb30BAHUE TEX-
03BOJBSIET 100OMBATHCA Ta-

a, Teo-

MBICITH (YCTHO H TTH¢ 1CH U0 K OKPY)KAIOIINM; yMe-
HHUC BBIpa6aTBI ) ] U pas3IM4HOIro OIIbITa, Hﬂeﬁ nu
Hpe/ICTaBIICHE

oOydeHuem

] AATHS, TOHUMaHU OBEKTUBHOCTH IIO]I-

. TEXHOJIOTHUH:
MOBBIIICHHE KayecTBa 3HAHUU (IT HaTJISITHOCTh OOYJCHHMS; € VIO POJIb WUT-
paeT ecTeCTBEHHbII UHTEpec 00 anmxcsa K KOMIIBKOT H KOCBECHHO TpaHc(op-

MHUPYETCS] B UHTEPEC K TPe]] ; peanu3aiy akKTHB-
HBIX (opMm oOyueHus); 1 OHM3BOJAUTEIHLHOCTU TPYA sl U KaK CJIEICTBUE YBe-
aryeHne o0beMa 3HaH npeamety. Kocs HEPEHUST KOMIThIO
TEXHOJIOTUH MO JI00 SIBJISIETCSL TIOBB, ue BHs oOuieil uHop 0
KYJIBTYPBI y4all (

3. Dneme HO) aHHEFO o0yuenwus. Cpenu 310po e-
perampmux Texk TUT U JTUYHOCTHO-O 0

Ka 1 HallIpaBJICHHBIC Ha

cCTH TEXHOJIOI'MHU KT
OB 3HOOOPAa3HbIX

I'bI.
BCCX YUCHUKOB B

-OPHUEHTUPOBAHHOE O
METOJIOB OpPTaHU3AINH YIeOHOU

* UCTIOJIb30BaHUE MPOOIEMHBIX TBOPUYESCKHX 3312
* CTUMYJIUPOBaHKME YICHUKOB K BHIOOPY M CAMOCT
COOOB BBHITIOJTHCHHS;

* IPUMEHEHNE 3aJJaHUH, IT03BOJIIOIINX YYCHUKYgea 10MpaTh TUII, BUI U HoPMYy ana
(cmoBecHyt0, TpaUyYECcKyI0, YCIOBHO-CUMBO :

* pediekcus. OOCYX)ACHHE TOTO, YTO TIOJ OCb, 0 — HET, B 4eM 0 0 SUKAK OHU
OBLITM MCTIPABJICHEI. ‘

0-TEXHUYECKOMY @
u yeT Halu4us y4eOHO

HCITIOJIB30BaHUIO pPa3 CIIO-

3.2. TpeboBaHus K MUHUMAIIBEHO

Peanuzanms nporpamMmsal Juc eTa «MaTeMaTuka u

9

CTaTHUCTHKA
OobopynoBanue yueOHO
-II0CaI0YHBIE a- 3.‘

-pabouee mec JaBaTens



3.3 OPMATIMOHHOE 00ecedeH
OHHOE O0ecreueHie OJICPXKUT TIEpEUEHb P
HOM JINTEpaTyphl.

y4eOHBIX H3/a-

OBHbIC¢ UCTOYH

C Anrebpa u Hayana
o 30BbII U yri1yOs€H.

OpasoBar.opranumsail.; Oa-

[Ipoceemienun 8.

[Toropenos ba 11 1 yrayonén.yposuu.- M., 2018.
e OYHHUKH

1. u np. AnreOpa v HadaIa aHAs
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HEHKA PE3YJBTATOB OCBOEH YUEBHOU
OJI5 11 OLICHKA pe3yJl OCHHUS Y4EOHON TUCIUILINH JISIETCS
JIEM B MPOLIECCE MPOBEJIE CKHX 3aHATHH, JJabopaTop CTH-
K)KE€ B pe3yJIbTaTe Bb HEHUS AroOIIUMHUCS HHHHB%S&IM i, mpo-

-
Pe3yabTaTsl o hl—lﬂble DopMbI U METO, HTPOJISI U OLIEHKH pe-
b |

yMeHusl, yc H JIbTATOB 00y4YeHusl
Ymenus:
CaMOCTOSITENIbHAS, TPOBEPOY-
Haxonuts CJIOBBIX U OYKBEHHBIX
BBIPKCHHH, TBIISISI HEOOXOIUMBIE as pabora,
oJIC Opa3zoBaHus; .

, IpOBEPOY-
Hasi paboThl

omnpeze 3Ha4YeHUuEe (PYHKUUU -
HUIO apTyMEHTa MpPH Pa3TUYHBR C ax | MpakTHYecKas p
3ajaHus QYHKIMH; TECTUPOBaHUE

v

IIPOBEPOY-

CHBIIMEC 3HAYCH

CTHBIN OIIpOC,
Hasi paboThI
MpaKTHYecKast

pOBEPOY-

%
m;na‘ IPOBEPOY-

ITeNIbHAs, TPOBEPOY-

aBHEHHUs, IMPOCTEHIINE CHUC
, ACTIOJIB3Ys CBOMCTBA (DYHKIIMIA U
KOB;

aXxoJUTh IPOU3BOJHBIE U MEPBOOOPA3HBIE
3JIEMEHTapHbIX (YHKLIMH, UCHOJB3Yys CIpa-
BOYHBIE MaTepHallbl;

O1poc, CaMoOCT,

mmMe M HAMMCHBIIME 3HAYCHUA
CTPOUTDH Fpa(I)I/IKI/I MHOT'O4YJICHOB H

. TECTUPOBAHUE.
IIMX PalMOHABHBIX (YHKIIHHA

KonTposnbnas p

BBIUUCIIATH B IPOCTEUIIIHNX CIT
C UCIIOJIb30BAHUEM IT 06;.1{0

TCCTUPOBAHY




KontponbHas padoTa.
YCeTHBIM Onpoc, CaMOCTOSIT
Has paboOTHI
pakTHueckas paboTa,
CTHpPOBAHUE.
OHTpOJIbHAsS pabo

pOBEPOY-

YpaBHEHUSA H
ellre uppanuoHant
JECKUE YPAaBHEHUS, U

IPOBEPOY-

BIIITb YPaBHEHU
JIOBMIO 3a7a4U;

, CaMOCTOATENbHAsA, IPOBEPOY-

UCIIOJIB30B C€HHOT'O PeIICHHUS
YpaBHEHU CTB Tpaduueckuii me-

b o iLPopariic.

~ i 0ompoc, CaMOCROsTEIIbHAs,
n300 a KOOpJAMHATHON TJI@C!
MHOECTBA PELICHUN IMPOCTEHUIINX ; nmpakTuyeckas pado

HUH U UX CUCTEM; TECTUPOBaHUE.
KonTponbHast padbo
5 : eJIbHas,
a”

pOBEPOY-

IPOBEPOY-

pewmiath IpocTenIne
Jla4d METOJIOM Tepedg

np q-

, TIPOBEpOY-

&\

pou-

TBEHHBIC (POPMBI, COOTHOCHUTH “Bf
BEKTHI C UX OMHUCAHUSAMHU, U300pa-

IIpakKTUYCCKasA
TECTUPOBAHUC.

CaMOCTOATCIIbHAA, IIPO

ONHCHIBATh B3aWMHOE pACIOJIOKEHUE Mps-
BIX M IUIOCKOCTEW B IPOCTPAHCTBE, apry-
MEHTHPOBATH CBOH CYKJEHHsSI 00 3TOM pacmo-
JIO’KEHUH;

aHAJIM3UPOBATh B MPOCTEUIINX CITydasx
HMMHO€ pacroyiokeHne 00bEeKTOB B IP

CTBE;
YerHBIN ompoc, elbHas, IIPOBEPOY-

n300pakaTh OCHOBHBIE MHEIO Hast pabOTHI

KpYTJIbl€ TEJA; BBITOJIHATD 4

BHSM 3a/1a4;

o




CCUCHUS ,
13

YceTHBIM onpoc, camMOCTOSITEN
Hasi paboTHI
MpakTHYeckas padora,
€CTUPOBaHUE.
HTpOJIbHAs paboTa,

IPOBEPOY-

INIAHUMETPHUICCKUC He
COMCTPHUYCCKUC 3aJia a JKACHUC
CTPUUCCKHUX BCI JIMH % YTJIOB,

CTHBIA OIpOC, C
Has pabOThI

IpOBEPOY-

JIoIaneil, 00bLEMOB);
HCITOIb30BAaTh IPH CHUM CTepeoMeTpHYC-
CKHX 3a/1a4 H M€ Kre (akThl U Me-

, TIPOBEPOY-

I 0Ipoc, caMOCTOSITENIbHAsA, ITPOBEPOYU-

TECTUPOBAHUC.

3Hauusd:;

3HAUYCHUE MaTEMaTUUCCKOU
HUS 33724, BOSHHUKAOIII
THUKE; IUPOTY U B TO

BHBIM XapakTep 3aKOHOB JIOTMKHU
WYECKUX PACCYKIEHUHM, UX IpPHUMeE-
CTb BO BCEX O0JIACTSIX YEIIOBEUECKOM JIe-
TEIbHOCTH;

KoHTtponbHas pa .
i TelIbHasA, MPOBEPOY-
aThl
0BEPOU-

pe3eHTanyu, pedep

OHTpOJIbHASA PAbOTA.
00011eHYs], Tpe3eHT

BCpOﬂTHOCTHHﬁ XapaKkTep pas3IMYHBIX IIP,
LECCOB OKPYXKArOUWICro Mupa.

X
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TeJIn
eHKH pe3yiibTara

uMaTh Cyll-
COIMATBHYIO

UHTEpEeC

€T CBOM BBHIOOp B

OCTh PO ECCUOHATHHON
BHOCTH;

Brimonnser camoan
(beccuoHanbHON TPU
- Omnpenenser OCH

usl TpyJa U BbI-
eINOKEHUsT MO0 MX

teceuu;

npenensier Ommxkaii
YHBIC JKU3HCH

npod. [estens

- Onpenensier

- IIOUCKOBBIC 3a1aHUA
(maOpMaIIMOHHOE  CcOOOIIIe-
HHC, My.]'[BTHMGI[HﬁH&SI mnpe-
3CHTAITU)

- peuieHue MpoOIeMHBIX CUTYya-
Ui

- IUCKYCCHUH

- UHJMBUyalbHbIC 3aJaHUS

Opranu3oBbIBaTh
e JeSITEIb-
OMpaTh THITOBBIC
JIbl ¥ CITOCOOBI BbI-
ToJTHEHUs IPoeCcCcro-

AJIbHBIX 3aJ1a4, OLCHH-
BaTh UX 3(pPEeKTUBHOCTD U
Ka4yecTBO.
JIP 20. [TposiBasitomiuii co-
3HATEJILHOE OTHOIIIEHHE K
HEeNpepbIBHOMY 00pazoBa-
HUIO KaK yCIIOBHIO yCIIEIl-
HOM TIpodeccoHaIbHON 1
OOIIIECTBEHHOH e TEIb-
HOCTH

MMOJIHECHUS JCSITCIABHOCTH B COOT-
BETCTBHH C 3aJaUcii;

- Haxomut cmocoObl U MeTQ
BBIIIOJIHEHHUA 3adadyl, BBIC

BIX U KOHTPOJIb
PYynnoBoit paboTsl
IX BBICTYIIJICHUH;

OILICHKa IpernojaBar
HEHHUs 3aaHUI
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1

Omnpenensier MyTH yCTpaHEHUs

-0 aBATEJIEM BBI-
UHA CcaMOCTOS-

pemenust ipodeccuo-
IX 3a]1a4;

HaOJII0IeHUE, OICHKA BBIIIOJ-
CHUS MPAKTUYECKOTO 3/ 1aHHUS;
- OLICHKa 00OCHOBAHMS IE€SITCIIb-
HOCTH 00Y4YaroIIuXCs;

-aHaJIM3 U OLICHKA MperojaBare-
JeM  peQEIeKCHH, CaMOOIICHKU
yueOH JILHOCTH 00y4aro-

pa3BUTHE CHUTY- | IIUXC
a0JIroieHne U Oll Bé

0
I03HaBaTEIbHOM KT CTH
00yJaromuxcs OKE:
- BO BpeMs U3
TepHaa,

uuy;
- ITonGupaer peg

3aMOIEHCTBHE
ACTHUKOB CHUTYaz

Ha cebsa OTBETC

0 Ma-
s CaMOCTO-
MOATOTOBKH

Co0O0IIeHuH, pe-
JIACIIUIUIHHE;

pelieHus 3a-

- Tlomw3yercs pa3zHOOOpa3H
€MBIMUCPEICTBAMH | CTIIPABOYHOMU JIUTEPATypOH, 3
a3 IMYHBIX YYEOHBIX JHC- | TPOHHBIMU PECYpPCaMU;
UTUTHH 1 TIpoeccro- Haxomut B TekcTe 3ampa
HaJTBHBIX MOJIYJICH B paM- | Myl0 HH(OPMAIIHIO
KaxX CHCTEMBI TpoQeccro- | HUe, TaHHbIE U T.I1,);
HaJIbHOIO 00pa3oBaHUs

- Onpenensier
(hopmair
Jave;




- OcymecTBiseT Mouck HHGOP-
WNHuTtepHer u pas-

IX HOCHUTEJICH
cpeactBa UT mist
U XpaHeHus: uHpop-

pal

e/icTaBisieT MHPpOpPMAIU
WYHBIX (popMax ¢ UCIOJIb
HUEM Pa3HOOOPA3ZHOLQm 1P
paMMHOTO obecrieue
Co3znaer npe3eHTanu
HBIX opMax;

- ONOCHKa IpErnoaaBaTcicM BbI-
CaMOCTOs-

, OIICHKA Tperojaa-
pemenus npodeccuo-

I0JICHUE, OLICHKA IPero/ia-
aTeJeM BBIMOJIHECHHS TPAKTH-
€CKOT'0 33/JaHus;

-TIOMCKOBEIC 3aaHus (CO3/1aHue
MYJIbTUMEIUIHBIX ~ TPE3CHTa-
ui).

O0LIATECS C
PYKOBO/I-

KOJIIETaMH,
CTBOM, ITOTPEOUTEIISIMHU.

JIP 4. IIposBastomuii
JEMOHCTPUPYIOLIUI
KEHUE K TpYyAY 4elio
OCO3HAIONIIHI  IIC

noTpedHoCTEN

€MbH, POCCHU-
obmecta. Bripa-
KAIOIUI  OCO3HAHHYIO
OTOBHOCTh K TIOJy4Ye-
HUIO  IpodecCHOHATb-
HOTo 00pa3oBaHUs, K He-
IpepBIBHOMY 00pa3oBa-
HUIO B TEYCHUE >KU3HH
JIeMOHCTpUpYIOLIUHI T10-
3UTHBHOE OTHOIICHUE K
PEryJIUpOBaHUIO TPYAO-
BBIX OTHOIEHUH. OpueH-
TUPOBAaHHBIN Ha camM000-
pasoBanue u podeccro-
HaJIBHYIO Mepernoro-

TCXHOJIOTHYICCKOTO

O

TOBKY B YCIIOBUSIX CMCHBI ..

JIb OOLIEHUS B
CUTYyallUEH;

- CoOmronaer
CTUIb TpU O
MEHTOB;
OTBET-
MIPEbSIBIIS-

- Odopmusie YMEHTHI B CO-
OTBETCTBHHM C HOPMATHBHBIMHU
AKTaMH;

- BrImosHsgET TUCHEMEHHBI
YCTHBIE PEKOMEHIAIUU
BOJICTBA;
- O0maercs 1o Teie

MaMu;
- Croco0eH k

- HaOmwjcHue 3a O0yYaromu-
MUCS s1 TPYNIIOBOM pa-
0OTBhI;

M IIPOBCACHUS BHC-

IX ~ MEpOIpHUITUH IO




HHUIO B CeETe-
JIMYHOCTHO H
aJILHOTO

TUBHOTO «IU(-

&

oT-
Ty

YHUHCHHBIX
BBIIIOJI

¥
e
C )
BISIBIICHUIO PECYPCOB
4yacTBYeT B pa3padbo

OBOJUT COBEIIAHMUS;
CraBuT 3aauu nepen

OTBCTCTBUH C

Jadei;

- Komnc 0 KDHUTHUKYET C
YUET: WBILIEHCS CHUTYa-
1H;

paboTy 1O BHINOII;

HU3YET ACATEIDb

NPUATUN 110 YII
BUH pabOTHI KO

I0JICHUE 32 OpraHu3alnuen
CATCIBbHOCTU B CTaHJIapTHOﬁ
Tyanuu

- HaOJIOZCHHWE 3a TMpoIeccaMu
OLICHKH M CaMOOIICHKH 00ydaro-
IUXCs

- Ananusupyer
CHJILHBIE
- Ompene

bI;
CKTHBBI IIPO-
JINYHOCTHOTO

pa3BUTHS;

- AHanmu3upyeT CyLIECTBYIOIINE
NOpCIATCTBUA  IJId  KapbEPHO
pocra;

epONPUATHSIX,
KapbepHOMY

BBIKAMH CaMOO
U TPHUMEHSET WX
PaKTHKE;




- Brageer metomamu camoobOpa-
30BaHU;

HOJIOTMH, HC- | - OLCHKa

4acTOM CMEHBI
B ITpodeCccro-
TCIbHOCTH.

€XHOJIOTUAX Tpo-
bHOM JCATCILHOCTH;

CIEIIHOIO IPUMEHE
OJIOTHIA;
AHanu3upyeT NpOU3BOE

Bl TEXHOJOTUH
C€HCTBOBAHMSI,
bl TEXHOJIOTU-

OJIEpHU3ALUY;
€HEpUPYET BO3MOXK
MOJICpPHU3AINY;
- Jaer pecypc
3yJbTaTa MOJEPH

UT™M (TUTaH)
JNIEUCTBUI 1T PHU3ALNH;

- IIpoexTupyer nponecc Moaep-
HU3AI1H;




v

IX BH/IOB Y4eOHOI JesTet
HCTBHI)

Pa3Burtue mousrt
0 YHCIIE.

aJ1 YUCIIaMH, COYETast YCTHBIC U
HHBIX 3HAYCHUI BEJIHYHH U
1 OTHOCHTEIIbHOH); CpaBHEHUE
OK B Ipe0Opa30BaHMSIX H BEIUHC-

OBBIX BhIpakeHHi. Ha
JCHUSIX

O3HaKOMJICHHE C TTOHM
MpaBUJIaMU CpaBHE
CBOICTB KOPHEH.

CTEIICHU, CBOMCTBAMU PAaJUKAIIOB U
PMYJIUPOBAaHUE OIPENCIICHUS KOPHSI U
U CPaBHEHHUE KODHEH, BBIIIOJHEHHE IIPH-

OMJICHHE C IOHSIT
’KJIeHHE 3HAUYCHUI
BHBIE CPEACTBA. 32

SHUE JIOKA3aTeNbCTB MpPP
i TTocKocTer. Pac
HCIIAX paBJ'II/I‘IHI)I aCB B3aMMHOT' O p I( . DAMBIX U IIJIOCKO-
CTel, apryMEHTUPOBAHUE CBOUX CYXKJICHI MpOBaHUE Ompeese-
HUH, IPU3HAKOB U CBOMICTB NapaJijie ] HIUKYJSAPHBIX I

MEXKAY IJIOCKOCTAMH IIO OIrca

MCHCHHUE IMPU3HAKOB U CBOUCTB

TH, MEXKTY
IIPOU3BOJIb-

MU. Popmynuposarue meopemvl O Waou Opmo2OHAbHOU NPOEeKYUl




MHOC0Y2O0IbHUKA.

v

ere

METOJIOM Tiepe-
SIMA KOMOWHATO-
bopmynamMu aiis
VI TS BBIYUCIICHHS Pa3-

TOPUKHU M IPUMEHEHHUE IT
elIeHne KOMOMHAT

PECTAaHOBOK U cOYeTa
M HbioTOHA U TpeyroibH

BEKTODBI.

O

J0"8aJaHHBIM KOOpAMHATaM TOYEK U
Touek. HaxoxneHne ypaBHEHHI

HaT B MPOCTPAHCTBE, TJ
IUIOCKOCTEH, HaX0KJe

kamu. M3ydenue cBQ
POB B TPEXMEPHOM
B IIPOCTPAHC
tamu. [Ipum
Nzyuyenu
IpsIMOM

WCTBUI C BEKTOpa
OpHH [P PELICHUH 3a/1a
IO IPOU3BEICHUS BEK!
. Ilpumenenue te
, KOOpIMHATHBIN

HBIMU KOOpJMHA-
C BEKTOpaMHU.
0 ypaBHEHHUS
3a7a4 Ha JcH-
Hne BCKTOpOB JJIs1 BBI-
KOMJICHHE C J0Ka3aTellb-

6. OCHOBBI TPUT'OHO-
METPHH.

N

CyMMY U NPUMEHEHHE IPU BBIUYUCICHUU
BBIPa)KEHUsI U ynpolueHus ero. O3Hakom
TOYEK HA €JUHUYHON OKPYKHOCTH
npuBeaeHus. Pemenne no ¢popmy.
CTEHIINX TPUTOHOMETPUYECKU
peleHus ypaBHeHuil (pusese
JIOXKEHHUSI HA MHOXKUTEIH,
PUUYECKUX ypaBHEHUU. YA
TPUTOHOMETPUYECKU}

ca, apKKOCHHYCa

7. DyHKIIUW UX CBOWM-
CTBa M rpaduKu.

€pEMEHHOM, IpUMeEp

UpPOBaHHE €ro.
3Ha4YeHUi QyHKIMN
bIX 3aBUCHMOCTEH B PeabHbIX

KOMJICHUC C [TPpUMEpaMU (bYHKI_I 5




BpAIICHUS.

v

mnmponeccax M3 CMEKHBIX AUCHUIIINH. O3HaKOMIICHHE C JIOKa3aTebHBIMU

. UccnenoBanue ¢pynkiuu. Cocran
OBHIO, PEIICHHE 3a]L MyM. Brimosnne-
aTAs 00paTHOH
paTHOW (YHKIIUH,
obnacTu ornpeneacHus 3HaueHuid. [Ipumenenue
LU IPU MCCTIeI0BaH peleHnH 33124 Ha 9KC-

Ke [0 €€ KOOpJAuHaTaM 1
Wi 7151 CpaBHEHUS 3HAUEHUI cTe-
neHel u Torapugmos. (UKOB CTENEHHBIX U Jorapupmuye-
ckux (yHKImMi. Perrg bHBIX W JIOTAPU(PMHUUECKUX ypaBHEHUI
Y HEPABEHCTB 0 U3 roputMaM. O3HaKOMJIEHHE C IOHATHEM He-
IIPEPBIBHOM MEPUO, KIUH, GOopMyITHp W€ CBOICTB CHHYCa U
KOCHHYCa, 10
YECKUX KOJIE

U JIpyTrux o0jacTsx 3H
THEM Pa3pbIBHON

O3HaKoOMJIEHHE C BU-
ue OIpeAeIICHUN

JaMH CHMMETPHIl B MpPOCTpaHCTBE, (O
CBOMCTB. XapaKTepUCTUKA CHMMET],
IIpuMeHeHne CBOMCTB CHUMMETPHU
MPUOOPETECHHBIX 3HAHUM IS 1
3aj1ad.

N3006paxenne OCHOBHBIX
ycioBusiM 3a1a4. O3Ha

BUJ/IaMU TeJ BpalIeHU
MYJIMPOBaHUE TEO

. [lpumenenue
, KOMOHMHAITHIO

JICHUE IOKa
CBOMCTB

PHCYHKA IO YCIIOBHIO
o0beMa, aKCHOMaMH H
LTOIIA e TIOCKUX (UTyp C

CHICHHUC 3a/la4 Ha Bb
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NPUMEHEHHUEM COOTBETCTBYIOUINX (popMyn U pakToB u3 mianuMetpuu. U3y-
YCHHE TEOPEM O BBIYUCIICHUU 00BEMOB MPOCTPAHCTBE TEJI, PeLICHUE

TOJOM BBIYHMCIICHUA IIJIOLIAaIH
BBIYHMCJICHHUC I1IOIIL OCTH IIPOCTpPaH-

CTH, CITocOOaMHu ee
We C TIOHATHEM TIpejeria
HUeM CyMMblI O€cKOHed-
CYMMBbI O€CKOHEYHO yObIBa-
3aJjay Ha MpUMeHeHue (op-

TreOMETPUYECKON Mporpeccuu.
. Isyuenue u popmynupoBanue
CMBICTIA, U3YYCHUE JITOPUTMA BHI-
BBIYMCJICHUS MTHOBEHHOUW CKOPOCTH U
ebHOM. CocTaBJICHHE ypaBHEHHSI KacaTellb-

aJajla MaTeMaTu- C TIOHSTHEM YHUCIIOBOH II
r0 aHaJIH3a. JeHussMu ee wieHoB. O3Hak
pHOCTU. O3HaKOMIIE
JIOBOTO psifia Ha IIpuMepe
OMETPUYECKON IIPOrPECCUM.
CyMMbI OECKOHEYHO
AKOMJICHHME C IIOHSTHE
€€ MEXaHHYeCKOTO U T'eQ
YHCIICHUS IPOU3BO/]
YTI0BOTO KO3 PHIIH
HOM B 00111eM BHJIE.
U3BOJIHBIX 31
HUSl PYHKII

“IIpoBenenue ¢
bopmyoii.

10. Unrerpan u er
pUMEHEHHE.

DHSX anredpaunyec
U CHCTEM ypaB

OHAJIbHBIX, HUPPALMUOHAID
YPABHEHUH H CUCTEM.
pelIeHus] ypaBHEHMIL

HOBbIX HEU3BECTHBIX,
CTEM YPaBHEHUH C II




