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1. MACIIOPT PABOYEHM ITPOIT'PAMMbBI YYEBHOM JUCIATLIIAHBI

1.1. ObsacTh NpUMeHEeHHUs MPOTPAMMbI

PaGouass mporpamma ydeOHOW AMCHHUIUIMHBI «MaTemMaTHuka» SBISETCS YacThIO
POrpaMMbl MOJATOTOBKHU CHEHAIKCTOB CPEAHETO 3BE€HA M0 CIEHHAIBHOCTH .

PaGouas mporpamma mucturinabl «MaTeMaTrnkay pa3padoTaHa ISl CTYJIEHTOB
CIIEIMAIBHOCTH CcpefHero mpodeccuonanbHoro odbpazoanus (manee CIIO) Ha
OCHOBE NPUMEPHON MporpamMmbl 001Ie00pa3oBaTEILHON YUeOHON JUCITUTLIIUHBI
«Marematuka» st TpOoeCCUOHANBHBIX  00pa30BaTENIbHBIX  OpraHU3alluid,
paccmoTpeHHoi Ha 3acenanuu llemarormueckoro cosera ®I'BOY IO HUPIIO
(MuctutyTa pasButus mnpodeccuoHaabHOro oOpa3oBaHus), MpoTokod Nel3 or
29.09.2022 r. u yTBepkAcHHOW Ha 3acenanuu CoBeTa MO OILICHKE COJEp)KaHUA U
KadyecTBa IMPUMEPHBIX PabOUYMX IporpaMMm oOOIIe00pa3oBaTEIbHOIO M COIMATILHO-
I'YMaHUTAPHOTO IMKJIOB CPEJHETr0 MPOoQeCcCHOHATBLHOIO0 00pa30BaHMs, MPOTOKOI
Nel4 or 30.11.2022 1.

1.2. MecTo y4eOHOI TUCUMIIIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKHU
CIEHMAJTUCTOB CPeJHEro 3BeHa:

O6meobpa3oBaTebHas JUCHUIUIMHA «MaTeMaThKay sBIsSETCs 0053aTeIbHOM
4acThi0  00mieoOpa3oBaTeIbHOTO  MHMKIA  00pa3oBaTebHOM  IpOrpaMMbl B
coorBercTBUM ¢ ®I'OC .

1.3. lesan 1 3axa4u y4eOHOI TUCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATaM OCBOCHHS
AUCUMILTUHBI:

Conepxanue MPOTPaAMMBI 00111e00pa3oBaTeIbHOM JTUCIIUTIIMHBI
«Marematuka» HampaBlI€HO Ha JIOCTHKEHUE PE3yJbTaTOB €€ M3YYeHHUs B
cootrBercTBUM ¢ TpeboBanuamu PI'OC COO c¢ yuerom mnpodeccruoHaNbHON
HanpasiaeHHocTH PI'OC CIIO.

Coneprxanue IPOTrpaMMBI o01reo0pazoBaTenbHON JTUCITUTUTHHBI
«MaremaTuKa» HampaBJICHO HA JOCTUKEHUE CIIEAYIOIINX
1eJieil: OCBOeHUe O0IKX U JUCIUIUIMHAPHBIX PE3YJIbTaTOB:
001IMX Pe3yJIbTATOB - YHUBEPCAJIbHBIX Y4eOHBIX MO3HABATEJIbHBIX JeHCTBHIA:

a) 6a30BbIC JOTHYECKHE JEHCTBUS

0) 6a30BBIEC HCCIIEIOBATEILCKUE ICUCTBUS

B) YHUBEPCAJIbHbIE yUe€OHBIE MMOKA3aTEIbHbIE JEHCTBUS
AUCHHUILUIMHAPHBIX Pe3yJabTaTOB.

3apayu:

dbopMHpoBaHrEe y 00yYarolMXCsl TOTOBHOCTH K TPYJIy, OCO3HAHUE IIEHHOCTH

MacTepCTBa, TPYAOTIO0US;



" hopMupoBaHHe y OOYYAIOMUXCS TOTOBHOCTH K AKTHBHON AESTEIbHOCTH
TEXHOJIOTUYECKOW M COIMAIBHOW HAMpPaBICHHOCTH, CIOCOOHOCTH WHUIMHUPOBATH,
IJTAHUPOBATH M CAMOCTOSATENIBLHO BBIIOIHATE TAKYIO JEATENBHOCTD;

dbopMupoBaHue y OOydalIMXCA HWHTEpeca K Pa3IudHbIM  cdepam
PO(ECCHOHAIBHOM JIEATENLHOCTH. |

dbopmupoBaHue y OOydYarolUXCAd CaMOCTOSITEIbHO (opMynaupoBaTh W
aKTyaJu3MpOBaTh NPOOIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

dbopMupoBaHUe Y 00yJarOIIMXCS YCTaHABIMBATH CYIIECTBCHHBIN MPU3HAK WITH
OCHOBAHUS JJIsl CPABHEHHUS, KIIaCCU(UKAIIMU U 0000IEHNS,

dbopMupoBaHre Y OOYYAIOIIMXCS OMPEICIATh LEIU JIeATeIbHOCTH, 3a/1aBaTh
napaMeTphbl ¥ KPUTEPHU UX JTOCTHIKEHMS,

BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEYMM B  paccMaTpUBAEMBIX
ABJICHUSAX;

BHECEHHUE KOPPEKTHBOB B JIESITEIILHOCTh, YMEHHE OIEHWBATh COOTBETCTBHE
Pe3yIbTATOB IEJISM, OIIEHUBATh PUCKHU MOCIIEICTBHUI 1€ITEIbHOCTH;

" pa3sBHTHE KPEATHBHOTO MBIILICHHS TIPH PEIICHHH KU3HEHHBIX POOTIEM;

: dbopmupoBaHre y 00ydaromuxcs 6a30BbIX JOrHYeCKUX JeiCTBHI;

_ (bopmupoBanue y 00yqaromuxcs 6a30BbIX HCC/IE0BATENbCKUX A€HCTBHIA;

dbopMupoBaHre y 00yJAONINXCS YHHBEPCAJIbHBIX YUeOHBIX MOKA3aTeIbHBIX
JEeUCTBUIL;

- (hopMupoBaHKE y 00YUAIOMINUXCS TUCHUILIMHAPHBIX Pe3yJbTATOB OCBOECHUSI
AUCIUIIMHBI.

1.4 IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AMCHHUILINHE (epeYeHb
(popMupyeMbIX KOMIIETEHIIH)

Oco60¢ 3HaueHHE TUCIUIUIMHA UMeeT npu GpopmupoBanuu U pazputun OK u I1K

IInanupyemMsble pe3yJbTaThl 00y4eHUs
OO01mue KOMIEeTeHIIUU
Oo0mme JAucuuniuHapHbie
OK 01. Boi6upats B yvactu TpynoBoro BocnuTaHus: -BJIaJIETh METO/IAMH J10Ka3aTEIbCTB, aJITOPUTMaAMHU
CrIOCOOBI perIeHus - TOTOBHOCTb K TPYIy, OCO3HAaHHEpelIeHHs 3a1a4; yMeHHe popMyIHpOBaTh
Bagad [IEHHOCTH MacTepCTBa, TPyHOII00ue; OTIpeIeIeH s, aKCHOMBI U TEOPEMBI, IPUMEHSTH HX,
Mo eCCHOHATBHOM - TOTOBHOCTD K aKTUBHOUIPOBOJUTE JOKA3aTEIbHBIC PACCYKICHHS B XOZC
eI TeTPHOCTH MeSTeTPHOCTH ~ TEXHOJIOTHYECKOW  H|pelIeHHUs 33134,
IPUMEHUTEIHHO COLMATEHOM HATIPaBJICHHOCTH,| - yMETh ONEPUPOBATh MOHATHUSAMHE: CTETICHb YHCIIA,
K pa3InYHbIM CIIOCOOHOCTD HHUIAPOBATE,IOTapU(M UHCIIa; YMCHHAEC BBITOTHATH BEIYUCICHIE
KOHTEKCTaM [TAHUPOBATH u CaMOCTOATENILHOBHAYECHUH U ITpeoOpa3oBaHMsl BEIPAKECHUH CO
BBINOJIHATH TAKYIO JIESTEIbHOCTD; CTENeHsIMH U JiorapudmMamu, mpeodpa3oBaHus
- MHTEpeC K pa3IM4HbIM chepaMIpoOHO-PaAOHATIBHBIX BEIPaKEHUI;
npodeccroHaBLHOM NesTeNbHOCTH, - YMETb ONIEpPUPOBATH MOHATHAMU: PAIlIOHAJIEHEIE,
Ognagenue YHHMBEPCATHHBIMUUPPAIIOHAIEHBIE, TOKa3aTeIbHBIE, CTETICHHBIE,

6



y‘-IeGHI)IMI/I IIO3HAaBaTCJIIbHbBIMU]
IeliCTBUSMU:
a) 6a30BbIE IOTHYECKUE NCHCTBUS:

- CaMOCTOATENBHO (POPMYNIHPOBATh H

AKTYaJTN3UpPOBATH npobemy,
[paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBaTh  CYIIECTBEHHBIH

[MPH3HAK WM OCHOBAHUS JUIsI CPAaBHEHUS,
Kmaccudukanuu u 0000IIeHNUS;

ONpCACIIATL LS JACATCIbHOCTH,

3a1aBaTh MapaMeTpbl W KPUTEPHUH HX

TOCTIDKEHHS,
- BBIABIITH  3aKOHOMEPHOCTH  H
[IPOTHBOpEUNs B  PacCMaTPUBAEMBIX
STBIICHUSX;
- BHOCHUTH KOPPEKTHBBI B

esITeIbHOCTD, OICHUBATH COOTBETCTBHC
[pE3yJIBTaTOB LEJSAM, OIICHUBATh PHCKH
TOCTICICTBUI eI TETBHOCTH;

- pa3BHBaTh KPCATHBHOC MBIILJICHIC
NP peLICHUH KU3HEHHBIX TPo0ieM

0) 6a3oBbIC WCCIIeIOBATEIbCKUE
nencTBU:
BIIAJIETH

1cciIe10BaTEILCKON

HaBBIKAMH  y4eOHO-

u MIPOEKTHOMH|
eATeNEHOCTH, HABBIKAMH  Pa3pelleHUs
mpobIeMm;

- BBUIBJISITH TPUYMHHO-CIIE/ICTBEHHbIC
CBSI3H AKTYyaJIN3UPOBAThH

BbBIABUT'aTh TUTIOTE3Y cC

H 3a/1auy,
pelueHus,
HaXOJINUTh

apryMeHTbI ULy

IOKa3aTelbCTBA CBOMX  YTBEPIKICHUI,
3a71aBaTh
[peeHus;
- QHAJTM3WPOBATh INOJIYUCHHBIE B XOJE
[peIIeHUs 3a7a4n
KPUTHYECKH OLICHUBATh

MMPOrHO3UPOBATH)

mapaMeTpel U KpPHTEpHH|

Ppe3ynbTaThl,
nx
TOCTOBEPHOCTH,
13MEHEHNE B HOBBIX YCIIOBHSX;

yMETb TEPEHOCHUTh 3HAHUS

B

[MO3HABATENILHYI0O M MPAKTHUYECKYIO|

00J1aCTH KU3HEAEATETHHOCTH,
- yYMETb MHTErPUPOBATH 3HAHUS W3

[Pa3HBIX TIPEIMETHBIX 00IaCTEi;

- BBIJBHTATh HOBBIC WJICH, TIPE/Iararh)

OPUTHHAJIbHBIC TOAXOAbI U PCIHICHUS

orapupmMuyecKkne, TPUrOHOMETPHYECKHE
ypaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI;

- yMETh ONEPUPOBATh MOHATUAMH: QYHKIHNS,
HenpepbIBHAS (QYHKINSA, IPOU3BOIHAS,
epBOOOpasHasi, ONPEACICHHBII HHTErpall; yMCHHUE
HAaXOIUTh MPOU3BOJIHBIC AIEMEHTapHBIX QYHKINIA,
MCIIONB3Ys CIIPABOYHBIC MaTePHalIbl; HCCIICAOBATh B
pocTelmx cirydasx (yHKIUM Ha MOHOTOHHOCTB,
HaXOJWTh HAaHOOJIBIINE U HANMEHBIINE 3HAYCHHS
(bYHKIIHIA; CTPOUTH rpaIKK MHOTOUWICHOB C
MCIIOJIb30BaHUEM allliapaTa MaTeMaTH4ecKoro
AHaJIM3a; IPUMEHSTh POU3BOHYIO MPU PELICHUH
3a1a4 Ha JIBIDKECHHE; pelIaTh IPaKTHKO-
OPHEHTHPOBAHHbIE 3a1a4H Ha HAHOOJIbIIHE 1
HaMEHBIIME 3HAUCHNUS, Ha HAaXOXKJICHHE ITyTH,
CKOPOCTH M YCKOPEHHS;

- yMETh ONEPUPOBATH MOHITUSIMU: PALlMOHATIBHAS
(byHKIMSL, TTOKa3aTesbHast (PYHKIHS, CTeTIEHHAs
(byHK1wsL, TorapudmMuaeckas GyHKIHS,
TPUTOHOMETpPUYECKHE (QYHKIIMHU, 0OpaTHbIE
(DYHKIMH; YMEHHE CTPOUTH 'padUKu H3yUYeHHBIX
(bYHKIHIA, MCIIOJIB30BaTh rPaMKK NPU U3yUSHUU
[IPOLIECCOB U 3aBUCUMOCTEH, P PEIICHNH 3a/1a4 U3
Npyrux y4eOHbIX MPeAMETOB | 3a/1a4 U3 peatbHOM
PKM3HU; BRIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIY
BENTYMHAMH;

- yMEeTh peliaTh TEKCTOBBIC 3a11a41 Pa3HBIX TUIIOB
(B TOM umMCIIe Ha IIPOLIEHTEI, JI0JIH U YacTH, Ha
BIDKEHNE, pPaboTy, CTOMMOCTH TOBAPOB U YCIYT,
HaJIOTH, COCTaBIISITh BBIPAXKCHUS, yPaBHEHNS,
HEpaBEHCTBA M UX CHCTEMBI 110 YCIIOBUIO 33JIa4H,
MCCIIe/I0BaTh TIOJIyYeHHOE PEIleHHE U OLICHUBATh
[paBIOIOI00HOCTD PE3YIIbTATOB;

- YMETh ONEPUPOBATh MOHATHAMH: CpeiHee
aprdMeTHIecKoe, MeiiaHa, HanboJIbIIee U
HanMeHbLIee 3HAYCHNS, pa3Max, YMCHHUE H3BJICKaTb,
MHTEPIPETHPOBATh HHYOPMALIUIO, IPEACTABICHHYIO
B TaOIMLAX, HA UarpamMMax, rpadukax,
OTpaKaIOIIyI0 CBOKWCTBA pPEasIbHBIX MPOIIECCOB
SIBJICHUIT; IPE/ICTABISTH HH(POPMAIIHIO C TOMOIIBIO
TaOJIMI U AMarpaMm; UCCIe0BaTh CTATHCTHYECKHE
TaHHBIE, B TOM YHCIIe C IPUMEHEHHEM Ipaduieckux
METOZOB U JIEKTPOHHBIX CPEACTB;

- YMETh OIIEPUPOBATh MOHATUSAMU: CIIyUaWHBII
OIIBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTh
CITy4aifHOr0 COOBITHS; YMEHUE BHIYUCIIATD

1 CIIOCOOHOCTH HMX HCIIOJIb30BaHUSA B
M03HaBaTEJILHOM COILIMAJILHOH]

[TPAKTUKE

u

BEPOSITHOCTD C UCIIOJIB30BAHMEM I'PaUUECKUX
METO/10B; IPUMEHSTH (POPMYJIBI CIIOXKEHHS U
[YMHOKECHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKThI
1 (opMyIbl P pellieHnH 3a1a4; OLlEHUBATh
BEPOSATHOCTH PEaTbHBIX COOBITHI; 3HAKOMCTBO CO
CITydaifHBIMHU BEJTMUYUHAMU;

- YMETh ONIEpUPOBATH MOHATHAMU: TOUKA, IIPsIMas,
[UIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yTod,




CKPELIMBAIOLIMECs MPSIMbIE, apaJUIeIbHOCTh U
[epIeHANKYISIPHOCTD IPSIMBIX M INIOCKOCTEH, YToJ
MEKY MPSIMBIMHE, YTOJI MEXLy IPSIMOIl 1
[UIOCKOCTBIO, YTOJI MEKAY IUIOCKOCTSAMH,
[pacCTOsIHNE OT TOYKH 0 INIOCKOCTH, PACCTOSTHUE
ME>KTy MPSIMBIMH, PACCTOSTHIE MEXTY
[UIOCKOCTSIMH; YMEHHUE HUCITOJIB30BATH IIPU PEILICHUHN
3a1a4 n3yueHHbIE GaKThl U TEOPEMBbI INTAHUMETPHH;
YMEHHE OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY>KaroIIero MUpa;

- YMETh ONEPUPOBATH MOHATHIMHU: MHOTOTPaHHHUK,
CceyeHe MHOTOIpaHHHKa, Ky0, TTapajulesieIuIes,
pu3Ma, IHpaMuaa, GUrypa u moBepXHOCTh
BpAIIECHIS, IUINHAD, KOHYC, Iap, cepa, cedeHus
(bUrypHI BpaIeHus, INIOCKOCTh, KaCAIOMIAsICsl
cdepsl, MITHHIPA, KOHYCa, TUIOMIa b TOBEPXHOCTH
MpaMuIbl, TPU3MBbI, KOHYCa, MJIHHAPA, TUIOMAb
cdepsl, 00beM Ky0a, TPIMOYToJIbHOTO
MapasulesienuIe 1a, TUPaMu/Ibl, IIPU3MBIL, IIIHHAPA,
KOHYca, [I1apa; yMeHHe U300pakaTh MHOTOTPaHHUKH
1 TOBEPXHOCTH BPAILCHUS, X CEYEHHS OT PYKH, C
[OMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
5JIEKTPOHHBIX CPENICTB; YMEHHE PAcliO3HABaTh
CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MpaBIIbHbIE MHOTOTPaHHUKH;

YMETh OIIEpPHPOBATh IIOHATHSIMU: JIBIDKCHHE B
MPOCTPAHCTBE, HOAOOHBIE (PUTYPHI B TPOCTPAHCTBE;
MCIIOJIb30BaTh OTHOIICHHE TIJI0IAAeH
MOBEPXHOCTEH 1 00bEMOB TOOOHBIX (GUTYDP TIPU
[pereHun 3aaad;

- YMETh BBIYHCIIATH TEOMETPUYECKHIE BETHYUHEI
(JutMHA, YroJl, IIoIaab, 00beM, IUIOAab
[IOBEPXHOCTH), UCIIONB3Ys H3yYeHHbIe (POPMYJIIBI U
METOIBI;

- YMETh ONIEPUPOBATH MOHATHAMH: IIPIMOYTOIbHAS
CHCTeMa KOOPAWHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOODPJMHATHI BEKTOPA, CKAIIPHOE IIPON3BE/ICHNE,
yTOJI MEXXy BEKTOPaMH, CyMMa BEKTOPOB,
MpOM3BeEHNE BEKTOPA Ha YUCII0; HAXOIUTh C
[OMOIIIBIO U3Y4YEHHBIX (POPMYIT KOOPAHHATEI
CepeIMHbI OTPE3Ka, PACCTOSHUE MEXKY JABYMs
TOYKAMU;

-yMEThb BBIOMpPATh NOAXOAALINI U3yUYCHHBIH METON
IS perieHns 3aJaun, pacro3HaBaTh
MaTeMaTHIecKue (akThl 1 MaTEMATHIECKHE MOAEITH
B IIPHPOIHBIX U OOLIECTBEHHBIX SIBICHUAX, B
MICKYCCTBE; YMEHHE IPUBOANTH IIPUMEPHI
MaTEeMAaTUUYECKUX OTKPBITUI POCCUICKON U MUPOBOI
MaTeMaTH4ecKOH HayKn

OK 02. Vcnonb30BaTh
COBpEMEHHBIE CPEJICTBA
[IO¥ICKa, aHAIIN3a U
MHTEPIIPETALIH
MHpOPMALINH, U

TMO3HAHUA:

YPOBHIO

B obsactu

-C(OpPMUPOBAHHOCTH
COOTBETCTBYIOIIETO

pas3BUTHS

LCHHOCTHU Hay4HOTIO|

MHPOBO33PEHHUSL,|
COBPEMEHHOMY|

- YMETb OIIEPUPOBATh IMOHATUSIMM: PALMOHAIbHAS
(byHKIMSI, TOKas3arenbHas (YHKUUS, CTeleHHas

HayKH 2l

byHKIHA, norapudmudeckas (hyHKIHA,
TPUTOHOMETPHUYECKIE ¢GbyHKIHN, o0OpaTHBIe
(DYHKIMH; YMEHHE CTPOWUTh TrpaduKH H3yIeHHBIX
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mH(pOpMaMOHHBIE
TEXHOJIOTUH IS
BEITIOJIHEHMS 32124
Mo eCCHOHATBHOM
e TeIbHOCTH

0OILECTBEHHOW MPAKTHKH, OCHOBAHHOIO
Ha IHajore KyJIbTYyp, CIIOCOOCTBYIOIIETO

OCO3HAHHIO CBOETO MecTa B
[TOJMKYJIBTYPHOM MHDE;
- COBEpIICHCTBOBAHHE S3BIKOBOH N

MUTaTENbCKOW KyIbTyphl KakK CpEICTBA

B3aMMOJCHCTBHS MEXIy JIOOBMH U
[TO3HAHUS MUPA;

- OCO3HAaHHWE LIEHHOCTH  Hay4YHOH
e TeTbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MIPOEKTHYO u
MCCIIeIOBATENbCKYIO JIeSITEIIbHOCTh

MHIUBUYAJIBHO U B TPYIIIE.
OBTageHre YHUBEPCATbHBIMA yUeOHBIMHY]
[M03HABATENEHBIMU JEHCTBUAMHE:

B) paboTa ¢ MHpOpMAIHCH:

BJIAJICTh TIOJTyYCHUS
MHpOpPMAaNMK M3 HCTOYHHKOB Ppa3HbIX
CaMOCTOSITENIbHO OCYIIECTBIISTH
CHCTEMaTH3alMI0 |

HaBbIKaMH

THUIIOB,
[IOUCK, AaHau3,
uHpopmanuu

dopm

MHTEPIPETALNIO

[PA3JINYHBIX BUJIOB u
[IpeCTaBICHUS;
cO3/1aBaTh

(hopmaTax y4eToM
mHQOpMAMK W IIENEBOM  ayAUTOPHH,

BEIOWpast ONTUMAITEHYIO hopmy

TEKCTBI B  Pa3JIMYHBIX

C Ha3HaA4YCHMU|

[TPCACTABJICHNUA U BU3yaJIU3alluu;

OLICHUBATH JAOCTOBEPHOCTD,|
JVICTUTUMHOCTb I/IH(l)OpMaIII/II/I, €€
COOTBCTCTBUEC IIPAaBOBbIM W MOPAJIbHO-

PTUYCCKUM HOPpMaM;

HCII0JIB30BAaTh Cpe€acTBa|
u

B

MH(pOPMAIIMOHHBIX
KOMMYHHKAIIMOHHBIX
[peIICHUU KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX
Bagau c coOirojeHHeM —TpeOoBaHUi
TEXHUKH OE30MacHOCTH,
pecypcocOepexeHus,
MMPaBOBbIX W OTHYCCKUX HOPM, HOPM

TEXHOJIOTHI

SPrOHOMUKH,
CUTHCHBI,

MH(POPMALIMOHHON 0€30IIaCHOCTH;
- BJaJCTh HABBIKAMH DACIIO3HABAHHS |

(byHKIMI, WCMONB30BaTh TpadUKH TPH H3Y4YECHHH
[POLIECCOB M 3aBUCUMOCTEH, IIPH PELICHUH 33/1a4 U3
Npyrux y4eOHBIX NMPEAMETOB W 3a/lad U3 PeajbHOH|
PKM3HM; BBIpaXKaTh (pOpMyIaMi 3aBHCUMOCTH MEXIY|

[BCITITHYNHAMMU,
- YMCTb OICPHUPOBATH TMOHATHUAMHU: TOXKIACCTBO,
TOXKJICCTBCHHOC npeo6pa3OBaHHe, YpaBHEHHCE,

HCPABCHCTBO, CHCTEMaA ypaBHeHI/Iﬁ U HCEPABCHCTB,

[PABHOCUJIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
[PallMOHAJIbHBIEC, UPPALUOHAIbHBIC, II0OKA3aTEIIbHBIC,
CTCIICHHBIE, norapudmMuuecKue,

TPUTOHOMETPUYECKHE YpaBHEHHS, HEPaBEHCTBA H
CHCTEMBI; yMETh PEIIaTh YPABHEHNUS, HEPABCHCTBA 1
CHCTEMBI C ITOMOIIBIO Pa3IUYHBIX IPUEMOB; PEIIaTh
ypaBHEHHSI, HEPABEHCTBA M CHCTEMBI C TTAPaMETPOM;
MPUMEHATh ypaBHEHHs, HEPaBEHCTBA, MX CHCTEMBI
Ul pelIeHusl MaTeMaTHYeCKUX 3a/ad M 3a/1ad W3
[pa3IM4HBIX 00JIaCTEH HAYKHU U peasibHOM )KU3HH;

YMeThb CBOOOJHO OIEpUPOBATH

MTOHATHUSIMHU:
BIDKEHUE, apauIeNbHBIN MepeHoC, CUMMETPHS Ha|
[UIOCKOCTH W B TNPOCTPAHCTBE,  MOBOPOT,
noZio0HbIe  (UTYPBI;
YMETh paclio3HaBaTh PaBHBIE U MOJO0OHBIE (UTYDHI,
B TOM YHCIIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
[yMETh HCIIOJIb30BaTh '€OMETPHUECKHUE OTHOIICHUSI,
HAXOJIUTh TEOMETPUICCKUE BEIMYMHBI (IJIHA, YTOJ,
[uIoMab, 00bEM) MPU PEIICHUU 3a/a4 U3 JPYTUX

y‘le6HBIX npeaAMETOB U U3 pCaJ’ILHOﬁ JKHU3HU

peoOpa3oBaHue OA00WMS,

Mpo)eCCHOHATBHOE U
PMIMYHOCTHOEC pa3BUTHC,
[peIIPHHIMATEIBCKYIO
e TeIbHOCTD B

PO ECCHOHATHHOM

CO3HAHMS1, STHYECKOTO TIOBEJICHNS;
- CIIOCOOHOCTH OLIEHHBATh CHUTYaIHIO U]
[IPUHIMATD pelreHus,
OPHUEHTHPYSICH MOPAJIEHO-

OCO3HAaHHBIC
Ha

3anTEI nHpOpMaIH,

TH(pOPMAITMOHHOM 0e30mmacHOCTH

mTaHOCTH
OK 03. [TnanupoBath n |B  0o0mact  yXOBHO-HPAaBCTBEHHOT'O- YMETh ONEPHPOBATH MOHSATHUSAMH: PALHOHAJIBHBEIE,
[peaTu30BBIBATh BOCTIMTaHUS: UppalMOHANIbHBIE, IIOKa3aTeNbHbIe, CTEIEHHEIE,
coOCTBEHHOE -- C(OPMHUPOBAHHOCTH HPABCTBEHHOTOPIOrapr(PMHUIECKHE, TPUTOHOMETPUUYECKHE

ypaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OINEpUPOBATh MOHATHUAMHU: MHOTOTPAHHUK,
CCUCHHE MHOTOTPaHHUKA, KyO, mapaiieienures,
npu3Ma, IUpamMuaa, (GuUrypa ® - IOBEPXHOCTH

[HPaBCTBEHHBIE HOPMBI U ICHHOCTU,

BpaIlleHNs, LIIHHIP, KOHYC, map, cdepa, ceueHus

9



chepe, HCITOIB30BATh
BHaHUS 110 (PUHAHCOBOM
FPaMOTHOCTH B
[Pa3ITNYHBIX )KU3HEHHBIX
CUTyaIusIx

- OCO3HaHHC JIMYHOT'O BKJIaga B

[MOCTPOCHUE YCTOHYHUBOTO OYIYIIETO;
- OTBETCTBEHHOE OTHOIIEHHE K CBOUM|
pomuTensaM M (WIM) OPYTUM WiIeHaM
CEMBbH, CO3JaHUI0O CEMBH Ha OCHOBE
OCO3HAHHOTO  TIPUHITHS  I[EHHOCTEH
CEMECMHOW J>KW3HH B COOTBETCTBUU C
TpamuIusIMu HapoJoB Poccuy;
OBnazeHue YHHUBEPCATbHBIMH
[PETYJIATUBHBIMH JICHCTBUSMU:

) caMOOpTraHU3aIHs:

CaMOCTOATCIIBHO OCYIECTBJIATH)
ITO3HABATCIIbHY IO
IBBISBJIATH HpO6JICMI>I,

(hopMynHpOBaTE COOCTBEHHBIC 3aJa4M B

JCATCIBHOCTD,
CTaBUTH u

00pa3oBaTeNbHOW  JESITENBHOCTH U
PKI3HEHHBIX CUTYAIIUsX;

CaMOCTOSITENILHO
PEIICHUST  TPOOJIEMBI
MMEIOINXCS  PECYPCOB,

BO3MO>KHOCTEHN U IPEANIOYTECHUN;

COCTaBJIATh
c y4eTOM
COOCTBEHHBIX]|

IJIaH|

- 1aBaTb OLCHKY HOBBIM CUTYAIUAM;
(hopMupoBaHHIO
[IPOSIBICHUIO  [IMPOKOW  SPYAUIMA
pa3HbIX OOJACTAX 3HAHUI, MOCTOSHHO

CI10COOCTBOBATH 31

B

OBBINIATE CBOM 00pa30BaTeNbHBIN U]
KyJIbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

MCIOIB30BaTh MPUEMBl PeICKCHH s

OLIEHKH CUTyallud, BHIOOpa BEPHOIOQ
[peIIeHus;
-  yMeTb  OICHMBAaTh  PHUCKH 1

CBOCBPEMEHHO IPUHUMATh PEIICHUS IIO|
X CHIDKEHUIO,

B) YMOIIMOHATbHBII
mpeanonararonuii chopMUPOBAHHOCTH:
BHYTpPEHHEH MOTHBALUM, BKIOYAIOIICH

HUHTCIJICKT,

CTPEMIICHHE K JOCTH)KCHHIO LENH |
ycrexy,
yMEHHE NeHCTBOBaTh, UCXOMA U3 CBOHX

ONTUMH3M, HMHHUIHATHBHOCTE,
BO3MOYKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTE
[MIOHUMAaTh OMOIMOHAIBHOE COCTOSIHHE

npyrux, YUUTBIBATH ero npy|
OCYIIIECTBICHUN KOMMYHHUKAaINH,
CIIOCOOHOCTB K  COYYBCTBHIO 7l
COIEpPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIJIIOYAIOIIUX]
CITIOCOOHOCTH BBICTpanBaTb OTHOIICHUSA C|

IJIOCKOCTBD, Kacaromasics

(burypsr
cepbl, IMHAPA, KOHYCa, IUIONIAb TOBEPXHOCTH
NUPaMHIbI, TPU3MBI, KOHYCa, LWINHIPA, IIOMaIb
cepsl, Ky0a, MIPSIMOYTOJIBHOTO)
mapasuienenymena, THPaMUABL, TPU3MBI, [MIHHADA,

KOHYCa, 11apa; yMCHHUC I/I306pa>KaTL MHOTOTr'paHHUKH]

BpalllCHUs,

00BeM

11 [IOBCPXHOCTU BpalICHUA, UX CCUCHUA OT PYKHU, C
IIOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB
DJICKTPOHHBIX YMETH pacno3HaBaTh|

u
CPEICTB;
CUMMETPUIO B MPOCTPAHCTBE; YMETh PAcMO3HABATH
[IpaBUIbHbIE MHOTOIPAaHHUKH;

- YMETb OIEepHUPOBaTh MOHATHUSAMHE: MPSIMOYTOJIbHAs
CHCTeMa KOOpPAMHAT, KOOPAMHATHI TOYKU, BEKTOP,
KOOPJWHATBI BEKTOpa, CKAJIPHOE IPOHM3BEICHUE,
yrol  MEXAy BEKTOpaMH, CyMMa BEKTOpOB,
MPOM3BEACHHE BEKTOpa HA YHCIO; HAXOJUTh C
MOMOIIBI0  H3YyYCHHBIX  (OPMYJT  KOOPAWHATHI
CEpEIUHEI pacCcTOsIHUE MEXAy JByMs
TOUKaMU

OTpe3Ka,

npyrumMu JIIOJBMH, 3a00THTHCH,
pOSIBIATE  HMHTEpEC W pas3peliarh
KOH(ITUKTHI
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OK 04. DddexruBHo
B3aMMOJICHICTBOBATD U
[paboTaTh B KOJIJIEKTUBE
1 KOMaHIE

TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITCIIBHOCTH H
CaMOOIIPEICTICHHIO;

-OBJIaJICHHE HaBBbIKaMU y4eOHO-
FICCIIe TOBATCIBLCKOM, MIPOEKTHON U
COIUAIbHOM IeITeIbHOCTH,

OBancHue YHHUBEPCATBHBIMHY]

KOMMYHUKATHBHBIME JICHCTBUSMHU:
0) COBMECTHAS ICATCIIEHOCTE:
MOHUMATD HCIIOJIb30BAaTh

)51

[IpeUMyIIECTBA KOMaH/JIHOU 51

MHIVUBUIYIBHON paboTHI,

MIPUHUMATD COBMECTHOU
nesTeTbHOCTH,

KOOPIMHUPOBATH

e
OpPraHNU30BBIBATh
IEUCTBUSA
COCTaBJIATh

y
no ee
ITOCTIDKCHHIO! IUIaH
NefCTBIM, pacipenesiaTh POl ¢ y4eTOM
MHEHUI YYacTHUKOB o0cyXaarh
[pe3yJIbTaThl COBMECTHOI PaOOTHI;

- KOOPAWHHPOBATh M BBHINOJHATE PaboTYy|
B YCJIOBHUIX PEAbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICIHCTBYS;

- OCYIIECTBIIATD
CTpPAaTErMYECKOe ITOBEICHNE B PA3IMYHBIX
CHTYyalUsX, TIpPOSBIATH TBOPYECTBO H
BOOOpaXkeHUE, OBITH HHULMATHBHBIM.
OBnasenue YHUBEPCATbHBIMH
[PETYJISTUBHBIMU J1€HCTBUSIMU:

) IpUHSTHE Ce0sl U IPYTHUX JIIO/IEH:

NpUHUMATbL MOTHUBBI U aAPryMCHTDI

ITO3UTHUBHOC

IpYTUX JI0JIEW IpU aHAIU3€e pPe3yJIbTaToOB
1eATeIbHOCTH;

- TpU3HaBaTh CBOE TMpPaBO U MPaBO
MpyTHX JTFO/Iei Ha OUTHOKM;

- pa3BUBATh CIIOCOOHOCTh TOHUMATh MH)

C IO3ULINU APYT'OT0 YCJIOBCKA

- YMETb OIIEpUPOBATH MOHATUIMM: CIIy4alHBIA OIIBIT
M CciydaiiHOe COOBITHE, BEPOATHOCTb CIy4ailHOTO
BBIYUCIIAITE  BEPOATHOCTH  C

rpaduIecKux METOJIOB;

COOBITHS;  YMETh
MCIIOTE30BaHHEM
MPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXKCHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKTHI M (HOPMYJIBI
Opy  pEIICHUM 3a]a4; OLECHHBAaTb BEPOSTHOCTH

[PCAJIbHBIX CO6I;ITPII>1; 3HAaKOMCTBO CO CJ'[y‘IaﬁHLIMPI

BCIINYMHAMU,
- YMCTH CBO6OI[HO OINCPUPOBATL TOHATUSAMMU:
CTCIICHDb C 1 CJIBIM IIOKa3aTecjieM, KOPCHD|

HaTypaﬂLHOﬁ CTCIICHU, CTCIICHb C palMOHAJIbHBIM
[OKa3aTeseM, C  IeHCTBUTENIBHBIM
(BEeIIECTBEHHBIM) TIOKa3aTelieM, Jorapudm dmcna,

CTCIICHDb

CUHYC, KOCUHYC W TAHI'€HC IIPOMU3BOJIBHOI'O YHCJIa,

- yYMeTb CBOOOJHO OIEPHPOBATH MOHSATHSIMU:
rpaduk QyHKIUH, 0OpaTHAS QYHKIUSL, KOMITO3UIIHS
(byHKIMA, JMHeWHas ~(QyHKOMS, KBaJpaTHYHAs
(yHKIMsL, cTemeHHas — QYyHKOMS C  [EJNBIM
MokazaTejgeM, TPUIOHOMETpHYeckue  (QyHKIuM,
oOpaTHbIe TPUTOHOMETPUYECKHE GbyHKIMH,
MokaszaTeiabHass W Jiorapudmuueckas (QYHKIHUH;

YMETb CTPOUTH TIpaduky (YHKLIUHA, BBIIOJIHSITH)
mpeoOpa3oBaHus rpauKoB (PyHKITHIA;
- yYMEThb WCIIONB30BaTh Tpaduku QYHKIHH 115

M3ydeHUs] TIPOIECCOB M 3aBUCHMOCTEH  IIpH
peIICHNH 3a7ad U3 JPYTUX y4eOHBIX IPEIMETOB U
M3 peaJbHOW JKU3HM; BBIpaXaTb (opMyliamy

3aBHCHMOCTH MEXKIY BEINYHHAMU;

- CBOOOZHO OIEPUPOBATH IOHSATHSMH: YETHOCTH
(byHKIHMH, dhyHKIMH,
OrpaHUYEHHOCTD MOHOTOHHOCTH

MEPUOTUIHOCTh
GbyHKIMH,
(hyHKIMH, 3KCTpeMyM (YHKIHH, HauOOJbIIee U
HavMeEHbIIIee 3HAYCHUS (YHKIMH Ha MPOMEXKYTKE;

yMeTh [TPOBOAUTH UCCIeJ0BaHKHE QYHKIINY;

- YMETh WHCIOJIb30BaTh CBOWCTBA U rpaduku
(DYHKIHIA 1711 PEeleHus] ypaBHEHHUH, HEPABEHCTB U
Bamadu ¢ mapamerpaMu;  M300pakaTh

KOOpI[HHaTHOﬁ IJIOCKOCTH MHOXCCTBa peIHCHI/Iﬁ

Haj

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

OK 05. OcymiecTBisITh
[YCTHYIO M TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu
C yd4eToM 0COOEHHOCTEH
COIMaILHOTO U
KyJIbTYPHOI'O KOHTEKCTA

B 001aCTH 3CTETUYECKOTO BOCITUTAHUS

JCTETHYECKOE OTHOIIEHHE K MHpY,
BKIIFOUasi ICTETUKY OBbITa, HAYyYHOTO H
TEXHMYECKOTO  TBOPYECTBA,  CIOPTa,
TpyZa ¥ OOIIECTBEHHBIX OTHOIICHHH;

- CIOCOOHOCTB BOCITPUHHMATh
[pa3JIMuHbIC BU/BI HCKYCCTBA, TPAIUIINN U
TBOPYECTBO CBOETO0 U APYTHUX HapoJIOB,
OLIyIaTh 3MOLUOHAIBHOE BO3JCHCTBHE
HICKYCCTBa;

- yOeXIEHHOCTh B 3HAYHUMOCTH IS
ITMYHOCTH U OOIIECTBA OTEYECTBEHHOIO U

MUPOBOT'O HCKYCCTBa, OTHUYCCKHX]

YMETb  ONEPUPOBATH  MOHATUAMHU:

MeuaHa,

cpermHee]
aprdMeTHIeCKOE, HaHOOJIbIIICE
HanMEHbIIIee 3HAUYCHMS, pa3Max, YMEHNUE U3BJIEKaTh,
MHTEPIIPETHPOBATH HHPOPMAIIHIO, ITPEICTABICHHYIO|

rpadukax,

51

B  Tabmuuax, Ha

OTpaKaroIlyro CBOMCTBa PCaJIbHBIX IMPOLUECCOB M|

AuarpaMmmax,

SIBJICHUIA; MPECTaBIATh HH(POPMALMIO C ITOMOLIBIO
TabIuI M IUarpamMm; HUCCIIEe0BaTh CTATUCTUYECKHUE
TaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM rpadHyecKrux
METOIOB H 3IEKTPOHHBIX CPE/ICTB;

- YMETh OIEPHPOBATH HMOHATHSAMHU: TOYKA, MpsIMasd,
[LUIOCKOCTB,
CKPEIIMBAIONINECS] MPSMBIC,

MPOCTPAHCTBO, JIBYTPaHHBIA  yTOI,

IMapajyIeJIbHOCTh W]

KyJBTYPHBIX TPaaAWIMA ¥ HApOJHOTO

MepHIEeHANKYJIIPHOCTD MPSIMBIX M TUIOCKOCTEH, yToI
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TBOPYECTBA,;
- TOTOBHOCTH K CaMOBBIPAXXCHHIO B
pa3HBIX BHIaX HCKYCCTBA, CTPEMIICHHE]
[IPOSIBIISTD KauecTBa TBOPYECKOI
THIHOCTH;

Osragenue YHUBEPCAIbHBIMH
KOMMYHHUKATHBHBIMH I€HCTBUSMH:

a) oO1eHne:

- OCYLICCTBIISATH KOMMYHHUKAIIUK BO BCEX
cepax KH3HHU;

- pacro3HaBaTh HeBepOaNbHBIC CPEACTBA
O6H_ICHI/I$[, IIOHUMATh 3HAYCHUC]
COLIMANBHBIX ~ 3HAKOB,  PACIIO3HABATH)
PEIMOCHUIKHA KOH(INKTHBIX CUTYALHil 1
CMArYaTh KOH(IUKTHL;

- Pa3sBCPpHYTO M JIOTUYHO MU3JIaraTb CBOIO|

MEXTy TPAMBIMH, Yrojdl MeXAy MpsSMoil u
[IOCKOCTBIO, yroi MEXIY IUTOCKOCTSIMH,
[PACCTOSIHUE OT TOYKH [0 INIOCKOCTH, PacCTOSTHHE
MEXKTY IPSAMBIMH, paccrosiHue MEXIY|
[IJI0CKOCTSIMU;

- YMETb HCHOIB30BaTh IPH pPELICHUM 3a]ay
M3ydeHHbIe (aKThl M TEOPEMBbl IUIAHMMETPHH;
yMeHUe OLICHUBATh pasmepsl 00BEKTOB

OKPYIKaromero Mupa

TOYKY 3pEeHHs C  HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB
OK 06. [IposBaiTH - OCO3HaHUE 00y4YaloIUMHUCS|- yMETh PelIaTh TEKCTOBBIE 33J]a4K Pa3HBIX TUIIOB (B
rpa’k1aHCKO- pOCCHﬁCKOﬁ Ipa)KﬂaHCKOﬁTOM YucCJIi€ Ha IMPOUCHTHI, AOO0JM U YaCTH, HQ
MaTPHOTHYECKYIO ICHTHYHOCTH, nBIDKEHNE, paboTy, CTOMMOCTh TOBapoOB W YCIYT,
HosuLo, i T — paspiael1OTH,  COCTABIATL  BRIDAXEHHA, yPAaBHCHMS,
. HEpaBeHCTBA W HMX CHCTEMBI 110 YCJIOBHIO 3aJlauH,
IMeMOHCTPHPOBATH BHYTPEHHEH MOSMUMH  JMMHOCTH  HAlyoononopats moNyUeHHOE pEIICHHE H OLCHUBATH
0CO3HAaHHOE MTOBEACHNE [OCHOBE JlyXOBHO-HPABCTBEHHBIX1pa B 1010106HOCTb PE3yIBTATOB;
Ha OCHOBE leHHOCTEH HapOJIOB Poccuiickolll *yuems onepuposamo nonsmusamu: onpedenenue,
TPaMIIHOHHBIX Deneparyn, HUCTOPUYECKHUX wlakcuoma, — meopema, — cieocmeue,  CEOUCMEBO,
0011IeueIIOBEYECKUX HAI[OHAJIBHO-KYJIBTYPHBIX — TpaauLuil,’PUSHAK, dokasamenscmeo, pasHocuioHble
LIeHHOCTE, B TOM YHCiIe [(pOPMUPOBAHNE  CHCTEMBI  3HAYMMBIX| popmynuposku; yyems Gopmyauposans oopamoe

c yueToM rapMoHHU3aIuu
MC)KHAILIMOHAJIBHBIX U
MCKPECITUTUO3HBIX
OTHOILIEHUH, TPUMEHSThH
CTaHTAPTHI
AHTHKOPPYIIIHOHHOTO
[TOBCICHIS

LHCHHOCTHO-CMBICJIOBBIX YCTaHOBOK,|

QHTUKOPPYNIIMOHHOTO ~ MHUPOBO33pEHU,
[IPaBOCO3HAHUS, 3KOJIOTMYECKOH]
KyJBTYpBI, CIIOCOOHOCTH CTaBHUTH LEJH U
CTPOWTD JKU3HEHHBIE TUIAHBI;

B yacTu rpaxJaHCKOr0 BOCIIUTaHUSI:
OCO3HAaHHE CBOMX KOHCTHUTYLIIMOHHBIX|

[1paB 1 065[33HHOCT€I71, YBAXKCHHUC 3aKOHA]

1 IIPABOIIOPA KA,
MIPUHATUC

TPaAUIHOHHBIX|
HaIIMOHAIIBHBIX, o01Ie4enoBeyecKrux
TYMAaHUCTUYCCKUX W ACMOKPATHUYCCKUX
[ICHHOCTCH;

- TOTOBHOCTH NPOTHBOCTOSTH MJEOJIOTHY]
KCTpEMu3Ma, HaIlMOHAIN3Ma,
KceHodooOuy, JTUCKPUMHUHAIIIT 1o
COIIMAJBHBIM, PEIUTHO3HBIM, PAaCOBBIM,|
HaIlMOHAIBHBIM MIPU3HAKAM;

TOTOBHOCTb ~ BECTH  COBMECTHYIO
e TebHOCTh B MHTEpecax|

IpaXIaHCKOTO O6H_ICCTBa, Y4acCTBOBATH B

CaMOYIIpaBJICHUU B|
00111€00pa30BaTENIFHON  OpraHU3alluu U
e TCKO-IOHOIIECKUX OpraHN3alusX;

yMEHUE B3aHMOCHCTBOBATh

U npomMuUONoNONCHOE YymeepiicoeHue, NpUsoOUNb
npumepvl u KOHmMpHPUMEPDBL, UCTIONBL306AMb MEMOO),
Wamemamuueckoii UHOYKYUU, npogooumy
OoKazamenvhvle paccystcOeHus npu peueHuu 3a0a4,
oyerusams J102UHECKYIO NPAGUILHOCY
paccyscoenuil;

- *yuemsb €680000HO onepuposamv NOHAMUAMIU:
nociedosamenbHOCY, apugmemuuecxas
npocpeccus, 2eomempuiecKast npoepeccus,
Oeckoneuno yovisarowas 2eomempuyeckas,
npoepeccus; ymemb 3a0asamy
nocredosamenvrHocmu, 6 mom uucie ¢ NOMOWDIO
pexyppenmuvix popmyi;

- *yumems evlOupamv noOxX00sWULl Memoo  Oisl
pewenua  3a0ayu;

wmamemamuxku

NOHUMAaHUue 3Hadumocmu

68  U3yueHuu  NpupoOHvIX

06W€CM6€HHbIX npoyeccos u }ZGJZeHLMZ,' ymemob

U

pacnosnaseame npossieHue 3aK0H08 MAmemMamuKy 6
ymemb npueooums npumepbl
OMKPULIMULL  POCCUUCKOU
Wupoeou mamemamuueckou HAyKu

ucKyccmee,

wmamemamudecKux U

COIIUAJIbHBIMHA WHCTUTYTaMH
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COOTBETCTBMM C MX (QYHKUUSIMU U
Ha3HAUCHUEM;

- TOTOBHOCTb K TyMAaHHTapHOW U
BOJIOHTEPCKOM AEATENBHOCTH;
MAaTPUOTUYIECKOTO BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTE  POCCHUCKOM
TpaX<IaHCKOU UICHTUYHOCTH,
[MaTpUOTU3Ma, YBaXXEHUS K  CBOEMY)
Hapoay, UYyBCTBA OTBETCTBEHHOCTH Nepe]|
PonnHOMN, TOpaOCTH 3a CBOW Kpail, CBOIO
Ponuny, cBOHM A3BIK U KYJIBTYpY,
po1uIoe u HaCTOSAIIEE]
MHOTOHAIMOHAJILHOTO Hapoaa Poccuu;

- LICHHOCTHOE OTHOIIICHHE K|
FOCYAapCTBECHHBIM CHMBOJIaM,|
MCTOPHYECKOMY " MPUPOTHOMY]

Hacneui0, MaMSATHUKAM, TPAHUIUSIM
HaponoB Poccum, noctkeHusM Poccunl
B HayKe, HCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPYAE;

- ujeitHas yOeXIeHHOCTh, TOTOBHOCTD K
ciyxeHnutro W 3amure  OTtedecTsa,)
OTBETCTBEHHOCTb 32 €ro Cy/Ab0Y;

OCBOCHHEIE 00yJaromuMucsy
MEKIIPEIMETHEIC TIOHATHS il
VHUBEpCAJbHBIC  Y4eOHBIE  NEHCTBUSA
(peryIsaTUBHEIE, IT03HABATENbHEIE,
KOMMYHUKATHBHEIC);

- CIIOCOOHOCTh HMX HCITOJIb30BaHHUS B
mo3HaBaTEILHOM u COIMATLHOM]
paKkTUKe, TOTOBHOCTD K|

CaMOCTOSITEIFHOMY  IUTAHUPOBAaHHUIO |
OCYIIECTBICHUIO yUeOHOIl IesITeNbHOCTH,|
OpraHHU3aIK Y4eOHOTO COTPYIHUYECTBA
C TMENarorudecKkuMu pabOTHUKaMU U
CBEPCTHUKAMH, K YJaCTHIO B TOCTPOCHHY]
MHIUBH Ty ATEHOM 00pa3oBaTeIbLHON
TpaeKToOpuUY;

- OBJIaJICHNE HAaBBIKAMH y4eOHO-
rccrie10BaTENBCKON, MPOEKTHON 1
COLIMAJILHOU JESATEIIbHOCTH

OK 07. ComelicTBOBaTh
(COXpaHEHHIO

OKpY KaroUIeil cpeapl,
[pecypcocOepexeHHIO,
[IPUMEHSTH 3HAHHS 00
M3MEHEHUH KIIuMara,
[IPUHLINTIBI
OCpEKITUBOTO
[TPOM3BOJICTBA,

b hexkTHBHO
IelcTBOBAaTh B
[Upe3BbIYANHBIX
CUTyaIusIx

- HE NPUHUMATh JICHCTBHS, MPUHOCSIINE
Bpel OKpy Karollel cpee;

- YMETb TIPOTHO3UPOBATH|
HeOIaronpusTHHIC 9KOJIOTMIECKHE
[ToCIIeACTBHSA TIPEATPUHIMAEMBIX|
neiicTBUl, IpeJOTBpAlLaTh UX;

- pacIIMpUTb  OMNBIT  JEATENbHOCTY|
SKOJIOTUYECKOM HAlpaBIEHHOCTH;

HETIpephIBHAS

YMETh OMNEepUpoBaTh MNOHATHAMH: (YHKIHS,

¢byHKIWA, TIPOM3BO/IHAS,

mepBooOpas3Hasi, ONPENENCHHBI HMHTETPall; yMETh

HAXOAUTb NPOU3BOJAHBIC JJICMCHTAPHBIX (I)yHKL[HI)’I,
MCIIOJIb3Yd CHIPABOYHBIC MATCpUAJIbl; UCCIICA0BATH B

HpOCTeﬁHIHX ClIydasax (byHKHI/II/I Ha MOHOTOHHOCTbD,
HaXOJIUTh HauOONbIIME W HAUMEHBIINE 3HAYCHHS]

(YHKIMIA;  CTPOHUTH

- paspabarbIBaTh  IUIaH pemeHH;IIMcnoanBaHHeM

MpoOIeMbI c y4eToM aHaIu3
MeroIxcs MaTepHalbHbIX y
HeMaTepHaJIbHBIX PECYPCOB;

rpauKd  MHOTOUICHOB C
anmapata =~ MaTeMaTHYecKoro

QHA/IM3a; NIPUMEHATh NIPOU3BOJIHYIO IIPU PELICHUH

3aga4 Ha JABUXKCHUC, peuiatb IIPaKTUKO-

OpPHEHTHPOBAHHBIE

3aJa4yd  Ha HauOOJbIIME M|

- OCYIIECTBIIATH LICJICHaHpaBJICHHHﬁHaI/IMeHLHII/Ie 3HAYCHUSA, HaA HaAXOXKICHUE IIYTH,
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MOMCK TepeHoca CpeiCTB U CIOCO0OB
elicTBUS B IPOGECCHOHATBHYIO CPENY;
YMETh  TEePEHOCHUTH
[TO3HABATENBHYIO MPaKTUIECKYIO
001acTH KU3HENEATSITFHOCTH,

SHaHUA B

nu

- [Ipej1araTb HOBBIC IIPOCKTHI, OLICHUBATH

1%81($251 C MO3UINHU HOBHU3HEI,
OPUTHMHAJIBHOCTH, HpaKTH‘IeCKOﬁ
3BHAYNMOCTH,

JlaBaTb OLCHKY HOBBIM CUTYallUAM,
BHOCHUTb KOPPEKTHBbBI B ACATCIBHOCTD,

OLICHUBATH COOTBETCTBUC PE3YJIbLTATOB|

CKOPOCTH M YCKOPEHUS;
- YMCTb OIECPUPOBATH IMOHATHUAMU:. IBUKCHHUE B
MIPOCTPAHCTBE, MMO00HBIE (PUTYPHI B IPOCTPAHCTBE;
MCIIONIb30BaTh OTHOIIICHHE Iomia e
MOBEpXHOCTEH M 00BEMOB MOHOOHBIX (UTYp IIpH

[PCHICHUH 3a/1a4,

YMETh BBIYUCISITh TEOMETPHYECKUE BEITHIHMHBI
(nuHa, 00beM,  IUIOIIA[h
[MOBEPXHOCTH), UCIIONB3Ysl U3ydeHHBIC (POPMYIBI U

METOIbI

yroJ, IUIONIa[b,

CIIAM
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM

JUCLMUILINHBI

2.1. O6beM y4eOHOH TMCUMILIUHBI U BUbI

yueOHOoi padoThI

Buja yuedHoii padoThl Konuuecmeo uacos
MaxkcumajibHas yueOHasi Harpy3ka (Bcero) 186
Oo0s3aTeabHAs ayIMTOpHasi y4eOHas HarpyskKa 156
(Bcero)
B TOM YHCJIE:
3aHATHUS JICKIIMOHHOT'O TUIIA 78
OPAKTUYECKUE 3aHATUA 78
CamocTosiTeIbHast padora o0y4aromerocst 0
(Bcero)
B TOM YHUCIJIC:
BHeaynuTopHas caMocTosiTeNIbHAs paboTa -
Koncynpramuu -
[TpoMexyTOUHAs aTTECTaIUs 30
Ilpomesicymounas ammecmayus ¢ gopme: 1 cemecTp — PK3aMeH
2 ceMecTp — IK3aMCH

Bun yue6HoIt paboThl Beero CemecTpet

4acoB 1 2

YueOHasi Harpy3ka (Bcero) 186 64 92

AyauTopHbIe 3aHATHS (BCEro) 156 64 92

B ToM uncne:

3aHATHUS JEKIIMOHHOI'O THUIIA 78 32 46

MPAKTUYECKUE 3aHATHS (IPAKTUKYMBbI) 78 32 46

J1a00paTOPHBIC 3aHATHS -

CamocrosiTeibHasi padoTa (Bcero) 0 0 0

B TOM YHCJIC:

Kypcosas paboma - - -

Pegepam - - -

Camocmosmenvuas 6HeayoumopHas paboma 6 6uoe

0OMAWHUX NPAKMUYECKUX 3A0aHULl, UHOUBUOYATbHBIX

3a0aHUll, CaMOCMOAMENbHO20 No0OoOpa U U3YUEeHUs i i )

O0ONOIHUMENLHO20 MEOPEMUYECKO20 MAMeEPUANd

KoHcynpTanmuu - - -

IIpomerxyTouHas arrectanus (3K3aMeH/3a9eT/aud.3a4eT) 30 DK3aMEH | OJK3aMmeH

OO0mas Tpy10€MKOCTh 186 64 92
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2.2. CTpykTypa AMCHUILINHBI:

KonnuecTBo ayTMTOPHBIX YacoB Camocros-
TesnbHas paborta
oOydJatomerocs
HawnmenoBanue paznemnon Teoperu- IIpaxTuuec- yq(‘Iac.)
Bcero 4ECKOE
obydere K€ 3aHATUSL (B T.4.
KOHCYJIBTAIHH)
2 3 4 5 6
[loBTOpeHne Kypca MaTeMaTHKU OCHOBHOMU 12 6 6 -
TITKOJTBI
[Ipamble ¥ TIUIOCKOCTM B IPOCTPAHCTBE. 20 10 10 -
KoopauHaTel 1 BEKTOpPHI B IPOCTPAHCTBRE
Crenenn u kopHu. CTeneHHas, MOKa3aTeIbHasA 32 16 16 -
u Jorapudmuyeckas GyHKIIUU
OCHOBEI TPUTOHOMETPUHU. 16 8 8 -
Tpuronomerpuueckue GyHKIHA
[IpowsBoaHas u mepBooOpasHas (yHKIHH 32 16 16 -
MHOTOrpaHHUKY U Tea BPaIEHUs 20 10 10 -
DIIEMEHTHI TEOpUU BEpOSATHOCTEN u 24 12 12 -
MaTeMaTU4YECKOM CTaTUCTUKHI
Koncynpramuu
Bcero mo guciumuiinae 156 78 78 -
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2.3. TemaTn4ecKuii MJIAH U COAEPKAHNE YHEOHOM TN CIIUILIHUHBI

Conep:xanue yueGHOTo MaTepuaJia (0CHOBHOe i MpodeccHoHaIbLHO-

O0Bem yacoB

. ®opmupyemble
HaumeHnoBanme pa3aesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYEeCKHe 3aHATHS, IPUKJIATHOH
MOJyJIb (PH HAJTHUYHH) JIEK npak frommeTerm
1 2 3 4 5
Pazgen 1. TIloBropenme  Kypca 12 OK 01, OK 02,
MaTeMAaTHKH OCHOBHOI IIKOJIbI (6a+6mnp) OK 03, OK 04,
Tema 1.1. Ilens u 3a7a4u MaTeMaTHKA Ilenb 1 3a7a4n MaTEMATUKX NIPU OCBOEHUH CIIEIIUATBHOCTH. ba3oBble 3HAHUS U 1 OK 05, OK 06
YMEHHUS 110 MaTeMaTHKe B IPO(EeCCHOHATLHON U B TIOBCEIHEBHOM ESITEIbHOCTH.
Tema 1.2. Uncna (HaTypaibHBIE, JeiicTBus Hag yncnamMu (HaTypalbHBIMA, PAlliOHAIBHBIMH, TEHCTBUTEIHHBIMH). 1 1
palMoHaJIbHbIC, IeHCTBUTENBHBIE)
Tema 1.3. AnreOpandeckue Boipaxxenns | OcHOBHbIe OHATHS. Llenple panuoHanbHbIe BeipaxkeHus. JpoOHbIe paninoHaIbHBIE 1
BBIPAXCHHUS.
Tema 1.4. YpaBHenus. HepaBencraa VYpaBHeHUA: JNHHEHHBIE; KBapaTHbIC; ypaBHEHMsI, COJIEprKaIlNe IEPEMEHHYIO MO 3 1
3HAaKOM MOJyJIsl; palliOHaIbHbIE; ONKBapaTHEIE.
HepasenctBa: nuHelHbIe; [pOOHO-INHEWHBIC; HEPABEHCTBA BTOPOH CTEIICHH,
HEPaBEHCTBA C MOAYJIAMHU; PELIEHHE PALlMOHAIBHBIX HEPABEHCTB METOJIOM
IPOMEXYTKOB. Tpaduieckoe pereHne HEpaBeHCTB.
Cucrembl ypaBHEHHH ¢ AByMS IlepeMeHHBIMU. Perenne cucreM AByX ypaBHEHHH C
JIByMsI IEPEMEHHBIMH: METOJIOM MOJICTAHOBKH; METOJOM CIIOKEHUS; METOIOM
BBEZICHUS HOBBIX IIEPEMEHHBIX; IpaueCcKOe pelieHHeE.
Tema 1.5. ®ynkuun u rpaduku OcHOBHbIE dJIeMeHTapHbIe QYHKIWH: THHEHHAS; (YHKIINS, OIMCHIBAIOIIAs 1 1
00paTHYIO IPOMOPLHOHATILHYIO 3aBHCUMOCTD; KBaIpaTHUHAsL.
Tema 1.6. Perienue 3amau. BxogHoit KonrtponbHas pabota 2
KOHTPOJIb
Paznen 2. Crepeomerpusi. Ilpsimbie u 20 OK 01, OK 03,
IUI0CKOCTH B NMPOCTPAHCTBE. (10 1 + 10 np) OK 04, OK 07
KoopannaTtsl /| BEKTOPBHI B

NMPOCTPAHCTBE
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Tema 2.1. OcHOBHBIE TOHATHS [Ipenmer crepeoMeTpru. AKCHOMBI CTEPEOMETPHH U UX MPOCTEUIIINE CIEICTBUS. 1 1
CTEPEOMETPHH.
Tema 2.2. ITapanneabHOCTh MPSAMBIX U PacnosioxkeHue IByX MpsIMBIX B TPOCTPAHCTBE: MepeceKaronuecs npsmelie, 4 2
TUIOCKOCTEN B POCTPAHCTBE napajuienbHbIe psIMbIe, CKpeluBaroIyecs npsmele. [lapannensHocTh MpsMOi U
mwiockoctu. IlapannensHocTh AByX miockocTeil. [Ipocreiiiue 3agaun Ha
MOCTPOEHHE CEYEHNI MHOTOTPaHHUKOB.
Tema 2.3. [lepneHuKyIIpHOCTh Vroi Mexay IpsiIMbIMU B IPOCTPaHCTBE. lIeprieH UKy s pHbIE TIPSIMBbIE. 3 3
TIPSIMBIX U TLIOCKOCTEH B pocTpancTe | [ISPICHINKYISIPHOCTD IPSMOM U MIIOCKOCTH. [IepIeHUKyY ISP ¥ HAKJIOHHASL.
Teopema o Tpex neprneHauKygapax. [lepneHuKyIapHOCTb IBYX IIOCKOCTEH.
YroJ Mexay IpsIMOU U INIOCKOCTBIO. [IByTpaHHBIN yroi. Yroj Mexay
IUIOCKOCTAMH. [lepneHAnKyIsIpHOCTD IUIOCKOCTEN. PaccTostHUS Mex Ty TOUKaMH,
MIPSIMBIMH U TUIOCKOCTSAMHU.
Tema 2.4. KoopanHaTel, BEKTOPHI U [TonsiTre BekTOpa U KOOpAUHAT BEKTOpa B IpocTpaHcTBe. Onepaun Haj 2 2
reoMeTpuyYecKre NIpeoOdpa3oBaHus B BEKTOpaMH B IIPOCTpaHCTBE. Pa3noxkeHne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM
MIPOCTPAHCTBE BeKTOpaM. Pa3noxeHne BeKTopa 1o TpeM HeKOMIUIaHapHBIM BeKTopaM. Pemenne
MPOCTEUINX 3ajau.
Tema 2.5. Pemienue 3anau. KontponbHas pabota 2
Crepeometpusi. [Ipsimble U IIIOCKOCTH B
npocTtpaHcTBe. KoopauHAaTEl 1 BEKTOPEI
B IIPOCTPAHCTBE
Pasnen 3. CremeHu W KOpHH. 32 OK 01, OK 02,
CreneHnHas, NnoKa3zarejbHast 7 (16 1 + 16 mp) OK 03, OK 05,
Jorapupmudeckast PyHKIUUH OK 07

Tema 3.1. Kopenp n-ii crenenn u ero | [loHsTHE KOpHS n-0if cTeneHu U3 AeiicTBUTENBHOTO Yyncia. CBoicTBa KOpHS n-oit 2 2
CBOWCTBa creneHu. [IpeoOpasoBaHe UPPaLMOHANBHBIX BHIPAXKEHHH.

Tema 3.2. HppamnuoHanbHbIe HppanuoHaneHble ypaBHEHUS. PABHOCWIIBHOCTD UPPALMOHAIIBHBIX YPABHEHUI. 2 2
YPaBHCHUA U HEPABCHCTBA MeTop! peleHys HppallMOHANIbHBIX YPAaBHEHUM U HEPABEHCTB.

Tema 3.3. Crenennas pyHkius, eé O600menue nmoHsTHs crenenn. [lpeoOpa3zoBanre BEIpaXKEHNH, BKITFOUAIOIITIX 2 2
CBOFiCTBA 1 TpaduK OTIepaIlio BO3BeIeHUS B cTeneHb. CBONCTBA U TpaduK CTETIEHHOW (DYHKITHH.

Tema 3.4. IlokazarenbHas QyHKIHS IIpeobpazoBaHue MOKa3aTeNbHBIX BEIpaKeHUN. OnpeneeHue moka3aTeIbHON 2 2
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(hyHKIMH, CBOWCTBA (hYHKIIHH.
Tema 3.5. Jlorapudmuueckas pynkuusa | Jlorapupmuyeckas ¢pynkuus. AnreObpandyeckue onepanny Haj Jorapugmamu. 2 2
JlorapudmMupoBanue 1 MOTCHITMPOBAHNE. 3aBUCUMOCTh MEXIY JorapudmamMu
qrces MPU Pa3HbIX OCHOBaHMSX.
Tema 3.6. IlokazarenbHble ypaBHEeHHS | MeTopl peleHHs OKa3aTeIbHBIX YPaBHEHHUI: CIOCO0 YpaBHUBAHUS OCHOBAHMIA; 2 2
1 HEPABCHCTBA norapuMupoBaHue 00eHUX YacTel ypaBHEHUS; IPUMEHEHHE OCHOBHOTO
JIOrapru(pMUIECKOro TOXKAECTBA; MPeoOpa30BaHUe K KBAIPaTHOMY ypaBHEHUIO;
cnoco0 rpynnupoBky; rpadpudeckuil. [lokasarenpHble HEpaBEHCTBA.
Tema 3.7. Jlorapupmudeckue MerTobl peneHus TIorapupMUIECKUX YPaBHEHHHN: HCIIONB30BAHUE OTIPEIEIICHUSI 2 2
YpaBHEHHUS 1 HEPaBEHCTBA norapudma; cmocod ypaBHHBaHUsI OCHOBAaHUH M IPUMEHEHHE CBOWCTB JIorapudma;
MOTEHIIUPOBaHNE; JorapuMupoBaHue 00ENX JYacTel ypaBHEHH; MpeoOpa3oBaHue
K KBaJ[paTHOMY YpaBHEHHIO; Tpaduueckuii. Jlorapudmuieckrne HepaBeHCTBA.
Tema 3.8. Jlorapupmel B npupone u | Jlorapupmudeckas cnupaib B pUpoae. 2
TEXHUKE
Tema 3.9. Pemienue 3amay. Crenenu u | Konrponbhas pabora 2
kopHu. CremneHHas, MOKa3aTeJbHas M
norapupmMugeckast GyHKIUN
Pa3nen 4. OCHOBBI TPHTOHOMETPHH. 16 OK 01, OK 02,
Tpuronomerpuyeckue pyHKIUU (8 1+ 8 mp) OK 03, OK 04,
Tema 4.1. Tpuronomerpuueckue [lonsitre yria. U3mepenne yrinos. OnpeneneHne TPUTOHOMETPHUECKUX (PyHKIIHI 1 1 OK 05
(YHKLIUM yTiia ¥ YUCIOBOTO apryMeHTa | (4epe3: eAMHUYHYIO OKPYKHOCTh; MPOU3BOJIBHYIO OKPYKHOCTB; TIPSIMOYTOJIbHBIH
TpeyroiabHUK). TpuroHoMeTpuueckue (PyHKIHUU YUCIOBOTO apryMeHTa. 3HAKH
TPUTOHOMETPUUECKUX PYHKIUH. UETHOCTh M HEUETHOCTh. [leprHoInYHOCTS.
Tema 4.2. CpoiicTa QyHKumii cunyca, | CoiictBa GyHKIMH ) =sinx u eé rpaduk. CBoiicTBa QYHKIUH ) =COSX U & 3 1
KOCHHYCa, TAHICHCA W KOTAHICHCA M UX | rpahuk. CeolicTtBa QyHkimu y =fgx u eé rpaduk. CpoiicTBa QyHKIMK
rpaguku y =ctgx u eé rpaduk. IIpeobpazoanne rpaduKOB TPUTOHOMETPUIECKIX
dhyHKIHUI
Tema 4.3. llpeoOpazoBanne CooTHOMIEHUS MEXKAY TPUTOHOMETPHUYECKUMH (PYHKIIUSIMHU OJJHOTO apryMEHTa. 2 2
TPUTOHOMETPUUECKHUX BBIPAKEHUI DopMyJIBI: CII0XKEHUS; ABOWHOTO apryMEHTa; IPUBEICHNS; CyMMBI H Pa3HOCTH
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OJTHOMMEHHBIX TPHUTIOHOMETPHUUECKUX (PYHKIHUIT; TpeoOpa3oBaHus IPOU3BEICHNUS
TPUTOHOMETPHUUECKUX (QYHKIHUHA B CYMMY; TIOHM>KEHHS CTEIICHH; TIOJIOBUHHOTO
apryMEHTa; BBIPAXXECHUE TPUTOHOMETPUUECKUX (YHKIHUH depe3 TaHT€HC
TIOJIOBUHHOTO apryMEHTa.
Tema 4.4. OOpaTHbIC OOpatHbie TpUroHOMETpUYecKue (GyHKIMH, UX CBOMCTBA U TPaduKH. 1
TPUTOHOMETPUIECKHE (DYHKITIH
Tema 4.5. Tpuronomerpuueckue IMpocreiinme TPUTOHOMETPUYECKUE YPABHEHHS: SINX =a; COSX =a; 1gx =da; 1 2
YPaBHCHHS 1 HEPABCHCTBA clgx =a. 3aMeHa epEeMEHHBIX MPU PEIICHUH TPUTOHOMETPHIECKUX YPaBHEHHH.
Pemenne TpuroHOMeTpUUECKUX YPaBHEHNH MPUBEACHUEM K OJTHOW (DYyHKIHH (C
OJIMHAKOBBIM apryMeHTOM). PemieHre oJHOpOAHBIX TPUTOHOMETPHUECKIX
ypaBHeHHiA. PelteHne TpUrOHOMETPHYECKHX YpaBHEHN Buaa | (x) =0¢
MIOMOIIIBIO Pa3JI0kKEeHUE Ha MHOKUTENH.
Pemenne mpocTeHIMX TPUTOHOMETPUYECKNX HEPABEHCTB.
Tema 4.6. Pemenue 3anaq. KontponbHas pabota 2
OCHOBBI TPUTOHOMETPHUHU.
Tpuronomerpudeckue GyHKIUH
Pa3gen 5. Hauyana 32 OK 01, OK 03,
MAaTEMAaTHY€CKOI'0 aHA/IUu3Aa (16 a+16 Hp) OK 04’ OK 06,
Tema 5.1. IlocnenoBaTenbHOCTH beckoneunas uncioBas oCIe10BaTENbLHOCTD. [Ipenen ncnoBoii 2 2 OK 07
MOCIIeI0BATENIEHOCTH
Tema 5.2. Ilpenen pynxumn Brruucnenne npeaena ¢pynkuuu. [Ipupamienue aprymMeHTa u npupaiieHmie 2 2
¢yakunu. HenpepsiBHOCT pyHKIMU. Touku paspbiBa QyHKIHN. ACHMIITOTHL.
Tema 5.3. IlpousBoanas Ckopoctb n3menenust Gpynkuuu. [IponsBognas. @opmyssl muddepeHINPOBaAHHUS. 2 2
[IpaBuna nuddepenuuposanus. IlponsBoanas cnoxHoi GyHkurn. OU3HUECKUA U
T€OMETPUUYECKUI CMBICI POU3BOJIHOM.
Tema 5.4. [punoxenus nmpousBogHoii | Bo3pacranue u yobiBanue QpyHkumuu. Dxctpemym GyHkuuu. HanMeHnsiiee n 4 2
K MCCJIE0BAHNIO QYHKIMI HauOoubIIee 3HaUYeHN PyHKINU. 3a1a4yn Ha HAXOXKICHHE HANMEHBIITNX U
HanOoNbIINX BenuunH. Hanpasnenue Boimykinoct rpaduka Gyakmmun. Touku
neperu6a. [Toctpoenue rpagukoB QyHKIUH.
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Tema 5.5. Heonpenenennsiii uaTerpan | OcHoBHBIE (OPMYIIBI U IpaBHiIa HHTErpUpoBanus. HenocpencrseHHoe 2 2
WHTErpupoBaHue. IHTerpupoBaHue METOIOM 3aMEHEI IIEPEMEHHOM.
MHTerpupoBanue no 4actsm.
Tema 5.6. OnpeneneHHbIN HHTETpA Onpenenennbiii uaTerpan. ®opmyna Herotona-Jleiidonuna. ColicTBa 2 2
OTIpEeIETICHHOTO MHTErpana. HemocpecTBeHHOE BRIYHCICHHE OIPEIEIEHHOTO
uHTerpana. BerauciieHre onpeeneHHOro HHTerpaia MeToJJ0M 3aMEHBI
MIEPEMEHHOM.
Tema 5.7. Ilpunoxenus Brrancienne momazei 1 00beMOB C TIOMOIIBIO OITPEIEIEHHBIX HHTETPAJIOB. 2 2
OTIPEJICNIEHHOTO HTErpaa
Tema 5.8. Pemienue 3amau. KonTtponbshas padora 2
Havana mareMaTmyeckoro aHanmusa
Pazgen 6. MHOrorpaHHMKH M Teja 20 OK 01, OK 04,
BpalleHHs (10 1 + 10 mp) OK 06, OK 07
Tema 6.1. MHororpanHuKH MHororpaHHuKy: Ipu3Ma (HaKJIOHHAs, IpsiMasi, IPaBUIIbHAS), 2 2
napajiejenunes, nupaMua, npaBuibHas nupamuaa. CBoiicTBa
MHOTOTpaHHUKOB. [locTpoeHue ceueHunii mpu3Mbl U 3a1a4M, CBI3aHHBIE C
ceueHusMu. [TapannenpHble ceYeHHs] TUpaMUIbl. Y CEYEHHAs TUPaMUJIA.
Tema 6.2. [IpaBuiibHBIE [IpaBunbHBIE MHOTOTPAHHUKH: TETPASP (YETHIPEXTPAHHHUK ), TEKCAIP 2 2
MHOT'OTpaHHUKH (mecTUrpaHHUK) WM KyO, OKTa31p (BOCBMHUTPAaHHUK ), HKOCAIP
(IBagaTUTpaHHUK), A0/IeKadp (IBEHAAATUTPAHHUK).
Tema 6.3. Tena BpaieHus Hunuuap 1 HeKoTopkIe ero ceueHuss. KoHyc U HEKOTOphIE €ro CeUeHUsl. 2 2
Yceuennsnii konyc. Hexotopsie cedenus muHapa u konyca. Lllap u cdepa.
KomOunHanyum MHOTOTpaHHHUKOB C LIaPOM.
Tema 6.4. OOBLEMBI U IIIOIIAAN [TonsaTne o06bpeMa Texn. OObeMbl IPU3MbI U THIMHAPA. OOBEeM HAKIIOHHOM MPU3MBL. 2 2
MOBEPXHOCTEN reoMeTpuUuecKux Tei | O0bembl nupamubsl u KoHyca. O0beM mapa u ero gacteil. [nomans moBepxHOCTH.
Tema 6.5. [Ipumepsl cummeTpuii [ToHsATHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTPANIbHAS, OCEBas, 3epKaIbHas). 2
[Tpumeps! cummeTpuii B mpodeccun
Tema 6.6. Pemenue 3anad. KontponbHas pabota 2
MHOFOFpaHHI/IKI/I 1 TCJ1a BpalllCHUA
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Pazznen 7. DjieMeHTBI TEOPHH
BEPOATHOCTENH M MaTeMATHY€eCKOI
CTATUCTHKH

24

(12 1+ 12 mp)

OK 02, OK 03,
OK 05

Tema 7.1. OCHOBHBIE IOHATHSA Knaccudukanus codertuii. Knaccuueckoe onpeeneHne BEpOSTHOCTH. 4 4
TEOPUU BEPOSITHOCTEN CraTtrcTHUecKOe Onpeie]IiCHue BEPOsSTHOCTU. [ eoMeTpruecKkoe onpejieieHue

BEPOSTHOCTH. DJIEMEHTH KOMOMHATOpUKU. HenocpeacTBeHHOE BHIUNCIICHHE

BEPOSITHOCTEH.
Tema 7.2. OCHOBHBIEC TEOPEMBI HerictBust Hax coObITHAMU. TeopeMa CII0KEHUS BEPOSTHOCTEN. Y CII0BHAS 3 1

BEPOSTHOCTH COOBbITHS. TeopeMa yMHOKeHUs BeposiTHOCTel. HezaBucumele

COOBITHSI.
Tema 7.3. [luckperHble ciyyaiinpie | [loHsTHE Clly4aiiHON BETMYMHBI. 3aKoH pacrpeneneHus JUCKPETHON CITydaitHOM 2 2
BEJTUYWHBI BEIMYMHBL. MaTeMaTHUECKHE ONEpaluy HaJl CIyYaiHbIMU BeTUYNHAMU.
Tema 7.4. YHuciosbie UYuciioBble XapaKTEePUCTUKHU JUCKPETHBIX CITy4alHBIX BEJIMYUH (CpeHee 3 3
XapaKTCPUCTUKI INCKPETHBIX apudMeTnIecKoe, MoJ/Ia, MeuaHa, pazmax). Pabora ¢ Tabmuramu,
CITyaMHbIX BEIMINH rpaguKaMu, IUarpaMMamH.
Tema 7.5. Pemenue 3anay. IjaeMeHThl | Konrponenas pabora 2
TEOPHUH BEPOATHOCTEN U
MAaTeMaTUYECKOM CTaTUCTUKHU

78 78
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2.4. Coagepxxanue pa3aesoB JUCHUILIMHBI

2.4.1. 3auaTHA JEKIIMOHHOI0 THIIA

Ne

pasnena

HaunmenoBanue
pasnena

Co;:[epmaHI/Ie JICKIIUOHHBIX 3aHATHI

dopma
TEKyILEero
KOHTPOJIS

1

2

3

4

1

IloBTOpEHME Kypca
MaTeMaTHKH
OCHOBHOM LIKOJIbI

Lenp n 3a7a91 MaTeMaTUKX TIPH OCBOSHHUH
cnenuaabHOCTH. ba3oBble 3HAHUS U YMEHUS TI0
MaTeMaTHKe B Tpo(ecCHOHaIbHOM 1 B OBCETHEBHOM
JESTETFHOCTH.

JeticTBus Ha YrcIaMu (HaTypabHBIMH,
panoHaNBHBIMU, JeHCTBUTENBHBIMH).

VYpaBHEHHS: TUHEHHBIE; KBaIpaTHBIC, YpaBHEHN,
coJieprKalire IepeMeHHY0 0T 3HAKOM MOMYJIS;
paunoHaibHbIe; OUKBagpaTHEIC.

Hepasencrta: nuHeiiHbIe; APOOHO-THHEHHBIE;
HEPaBEHCTBA BTOPOH CTETIEHHU, HEPABEHCTBA C MOYJISIMH;
pelieHre paluoHaIbHBIX HEPABEHCTB METOJOM
MIPOMEKYTKOB.

OcCHOBHBIC dJIeMEHTapHbIE QYHKITAN: THHEHHAS; QYHKITHS,
OIMCHIBAIONIAS OOPATHYIO MPOIOPIHUOHATBHYIO
3aBHCUMOCTD; KBaJpaTHYHasI; CTeNICHHAs! (PYHKIU C
HaTypaJIbHBIM MTOKa3aTelleM.

v

Crepeometpusi.
IIpsiMble M IJIOCKOCTH
B IIPOCTPAHCTBE.
Koopaunatsl u
BeKTOpPHI B
NPOCTPAHCTBE

IIpeameT crepeomeTprn. AKCHOMBI CTEPEOMETPUH U HX
MPOCTENIINE CIEACTBUA.

Pacnonosxxenue AByX NpsIMBbIX B IPOCTPAHCTBE:
NepeceKarIrecs MpsMble, MapajljieibHbIC IPSIMbIE,
cKpeuuBaromuecs npsmslie. IlapaienbHOCTs NpsIMON 1
IIOCKOCTH. [lapannenpHOCTh ABYX MIOCKOCTEM.

VYroa Mexay OpsIMbIMU B IPOCTPAHCTBE.
IlepnenauxyinspHble npsMele. [leprneHMKyISIpHOCTh
NpsIMOM U MI0CKOCTH. [leprenauKymsip U HaKJIOHHAS.
TeopeMa o Tpex nepneHANKYIIpax. Yol MexXay IpsMon
Y TJIOCKOCTHI0. JIByrpaHHbIi yToi. YTOI MEXIy
TUIOCKOCTAMH. [lepneHInKyIsIpHOCTh TUIOCKOCTEH.
PaccrosHns Mexry ToukaMu, IPSMBIMH U TUNIOCKOCTSIMHU.
ITonsiTHE BEKTOpa U KOOPAWHAT BEKTOPA B IIPOCTPAHCTBE.
Omneparuu HaJ BEKTOpaMH B IpocTpaHcTBe. Pasnoxkenue
BEKTOpa IO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Pasznoxenue BekTopa o TpeM HEKOMILIaHAPHBIM
BEKTOPaM.

CreneHu U KOPHH.
CreneHnas,
NMOKa3aTelbHasA U
Jorapupmuyeckas
byHkunu

IloHsTHE KOPHS 1-0M CTENEHU U3 IEUCTBUTEIBHOIO YKCIA.
CaoiicTBa KopHA n-oii crenenu. [IpeoOpasoBanue
UPPALMOHAIBHBIX BBIPAKEHUH.

HpparmoHanabpHble YpaBHEHUS, UX PaBHOCHIBHOCTE.
MerToabl penieHns: HppauoHabHBIX YPaBHEHUH 1
HEPaBEHCTB.

O6006menue noustus crenenu. lIpeodpazoanne
BBIpaKEHUH, BKIIOYAIOIIUX OIEPAIHIO BO3BEICHUS B
crerieHb. CBoiicTBa U Tpaduk cTerneHHOH QyHKIHH.
[IpeobOpa3zoBanue MOKa3aTeNbHBIX BRIPAKCHHUH.
Omnpenenenue MokazaTenbHON (PYHKINH, CBOICTBA
(OYHKITIH,
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MerToabl penieHus moKa3aTeIbHbBIX U JOrapu(pMUIecKux
ypaBHEHUI.
JlorapudmMudeckas criupanb B IPUPOJIE.

Paznen 4. OcHoBbI
TPUTOHOMETPHUMU.
Tpuronomerpuueckue
bynkunu

[Tonarue yrna. U3mepenue yrios. Onpenenenue
TPUTOHOMETPUUECKUX QYHKITUN (depe3: eAUHUIHYIO
OKPY’KHOCTb; IPOU3BOJILHYIO OKPYKHOCTH;
OpPSIMOYTOJIBHBIN TPEYyTrOAbHUK). TpUrOHOMETpUYECKUEe
(hyHKLIMH YUCIIOBOTO apryMeHTa. 3HAKH
TPUTOHOMETPHUECKUX QYHKIMHA. YeTHOCTh U HEYETHOCTb.
IlepuonnuHOCTS.

CaoiicTa u rpaduku GyHKIMHA: )y =Sinx, y =COSX,

y =tgx u y =ctgx . lIpeoOpazoBanue rpadukon
TPUTOHOMETPUUECKUX (PYHKIUH.

CooTHOMIIEHHUS MEKAY TPUTOHOMETPUUECKUMHU
($yHKUMSAME OTHOTO aprymenTa. @opMyJibl: CIIOKEHUS;
JBOWHOI'O apryMEHTa; IPUBEACHUS; CyMMBbI U Pa3HOCTH
OJTHOMMEHHBIX TPHTIOHOMETPUYECKUX (PYHKIIHUIA;
mpeoOpa3oBaHus NPOU3BEACHUS TPUTOHOMETPUIECKUX
(yHKUIUH B CyMMY; HOHM)KEHHSI CTETICHH;, TOJIOBUHHOTO
apryMeHTa; BhIpaKCHUE TPHUTOHOMETPUUECKUX (PYHKITUHA
Yyepe3 TaHTeHC MOJIOBUHHOI'O apTyMEHTa.

OO6patHble TpUroHOMETpUYecKue (PyHKINU, UX CBOWCTBA U

rpaduKH.
IIpocreiine TPUrOHOMETPUUECKUE

YpaBHEHHUA: sinx =a; cosx =a; Igx =a,; ctgx =a.
3aMeHa NePEeMEHHBIX [IPU PEIICHUH TPUTOHOMETPUYECKUX
ypaBHEHU. PellieHne TpUroHoMeTpU4eCKUX YpaBHEHUI
HpUBEACHUEM K OJHOH (pyHKIMHU (C OJMHAKOBBIM
apryMeHToMm). Pemenne oqHOPOAHBIX
TPUTOHOMETPUYECKUX YpaBHEHUN. Penienue

TPUTOHOMETPHUECKNX ypaBHEHHIT Buaa [ (x) =0c

TIMOMOUIBIO PA3JIOKCHUEC HA MHOXUTCIIN.
Pemenne HpOCTeﬁmHX TPUTOHOMETPHUYCCKHNX HCPABCHCTB.

Hauana
MaTeMaTH4YeCKOro
aHaAJIN3a

beckonedHas ynciaoBas nociaenoBaTeabHOCTh. [Ipenen
YHUCIIOBOH MOCTIEI0BATENFHOCTH.

Brruncnenne npeaena ¢pynkuuu. [Ipupamenue aprymenra
u npupaienue GpyHkuuu. HempepsIBHOCT yHKIHU.
Touku pa3peiBa QyHKIIUH. ACHUMITOTHI.

Ckopoctb n3menenus ¢yHkuuu. [TponsBoauas. @opmyb
muddepentmpoanus. [Ipasuna nuddepernupopanusi.
IIpousBoaHas ciioxxHol GyHKIMHA. OUHUECKANA U
TreOMETPHUYECKHI CMBICIT IPOU3BOTHOM.

Bospacranune u yOpiBaHne QYyHKIUH. DKCTPEMYM
¢byukxnun. HamveHpiee v HanOoIbIIee 3HAYCHHS
¢byHKIMU. 3a7a4n HA HAXOXKJCHUE HAUMEHBIINX U
HanOoNbIIMX BeNn4rH. HanpasiieHne BHITyKIIOCTH
rpaduka pynkmun. Toukn neperuda. [locrpoenune
rpaduKoB QyHKIHH.

OcHoBHbIE (pOpMYIIBI U TPAaBUIIa HHTETPUPOBAHMUSL.
Henocpexncreennoe nunrerpuposanue. HTerpupoBanue
METOJIOM 3aMeHbI IepeMeHHON. HTerpupoBaHue mo
YacTsM.

Onpenenennniii naTEerpai. ®opmyna Hetotona-JIeOHuIIA.

Y. A
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CgoiicTBa ompeneneHHOro nHTerpana. HemocpeacTBeHHOE
BBIYMCIICHUE OIpPEACIIEHHOTr0 uHTerpana. Beruucnenue
OTIPE/IETICHHOTO MHTErpajia METOIOM 3aMEHBI TEPEMEHHOM!.
Brraucnenue mmomaieit 1 00beMOB C TOMOIIBIO
ONpeICIICHHBIX UHTETPAJIOB.

6 MHororpaHHuKHU
TeJia BpallleHus

n

MHororpanHuky: MpU3Ma (HaKJIOHHAsI, psiMasl,
MpaBUIbHAS), Mapaljiesienumne, MupaMuia,
npaBuiIbHas nupamuaa. CBOWCTBA MHOTOTPAHHUKOB.
[TocTpoeHne ceuyeHui TpU3MBbI U 33J]a4H, CBSI3aHHbIE C
ceyeHusiMu. [lapanienbHble ceUeHUs MTUPAMU/IBIL.
VYceuenHas nupamua.

[IpaBusibHBIE MHOTOTPAHHUKU: TETPAdIP
("4eThIpexrpaHHuK), TeKca’ap (IeCTUrPaHHUK) WU
Ky0, OKTa31p (BOCBMHUIPAaHHHK), HKOCAIAP
(nBaAmaTUTPAaHHUK), TOJACKAdAP
(nBeHaAIATUTPAHHUK).

LluuHap ¥ HEKOTOpBIe ero ceveHns. KoHyc M HEeKOTOpbIe
ero cedeHus. Y ceuyeHHbl KoHyc. HekoTopsie ceuenust
mwimHpa ¥ konyca. [llap u cdepa. KomOunanum
MHOTOTPAHHHKOB C LIAPOM.

ITonsTre o6vemMa Teir. OObeMBI IPU3MBI B IIHITUHAPA.
O0BeM HaKIOHHOM MPU3MbL. OOBEMBI TUPAMHIBI 1
konyca. O0weM mapa u ero yacreid. [Lmomanp
MOBEPXHOCTH.

[lonatue o0  cumMmeTpu B MPOCTPAHCTBE
(eHTpasibHasl, OceBasi, 3epKajabHas).

[IpuMepsl CHMMETpHIA B podheCcCun

7 DJIEeMEeHTBI TeOpHH
BEPOATHOCTEH U
MaTeMaTH4eCKOu
CTATUCTUKH

Knaccudukauus coosrtuii. Knaccuueckoe onpenenenue
BeposATHOCTH. CTaTUCTHYECKOE OTpeIeIeHNe
BEpOSATHOCTH. [ 'eoMeTprdeckoe onpeneiaeHne
BEPOSTHOCTH. DJIEMEHTH KOMOUHATOPUKH.
HenocpencrBenHOe BEIUHMCIEHUE BEPOSATHOCTEH.
HeticTBus Hajg coOBITUAMHE. TeopeMa CIIOKEHUS
BEPOSTHOCTEH. Y CIIOBHAs BEPOSATHOCTH cOObITHA. Teopema
YMHOXEHHS BeposTHocTel. He3aBrcuMbie coOBITHSI.
ITousTHE CITydaitHOW BETWIMHBL. 3aKOH pacipeIeIcHIsI
JIMCKPETHOM CcilyyallHOM BEJIMYMHBI. MaTeMaTuieckre
olepanyy Haj CIy4alHbIMU BETUYHHAMHU.

UucaoBble XapaKTEPUCTUKU TUCKPETHBIX CIIyYalHBIX
BEJIMYUH (cpeaHee apupmMeTHieckoe, Moja, MeIuaHa,
pa3max). PabGota ¢ Tabnumamu, rpadpuxamu,
JrarpaMmMaMu.

IIpumeuanue: Y — ycTHBIM onpoc, [ — MaTreMaTUYeCKUM AMKTaHT

2.4.2. 3aHATHS CEMUHAPCKOIO TUIIA
He npexycmorpenst
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2.4.3. lIpakTH4ecKkue 3aHATHS

Ne

paznena

HanmenoBanue
paznena

CopeprkaHue MPaKTUIECKUX 3aHATHI

dopma
TEKYIIEro
KOHTPOJIS

1

2

3

4

1

IToBTOpPEHME Kypca
MaTeMATHKH
OCHOBHOI1 IIIKOJIbI

JeiicTBud Haa ynciaMu (HaTypaJbHBIMH,
paLnOHANBHBIMY, NEHCTBUTENbHEIMN). Llenbie u ApoOHbIe
palrOHaIbHBIE BBIPAYKEHUS.

VpaBHEHUs: NUHENHbBIC; KBaJPAaTHBIE; YPABHEHUS,
coJieprKalliie IEPEMEHHYIO MOl 3HAKOM MOAYJIS;
panuoHabHbIe; OUKBapaTHEIE.

HepaBencrta: nuneiHble; qpoOHO-IMHEHHBIE;
HEPAaBEHCTBA BTOPOH CTENEHU, HEPABEHCTBA C MOLYJIISIMU;
pelieHre palvOHAIBHBIX HEPABEHCTB METOJ0M
IIPOMEKYTKOB.

OcHOBHBIC 371eMEHTapHbIe QYHKUMH: TUHEHHAS; QyHKUUS,
OIMCBIBAIOINASL OOPATHYIO IPOIOPLUOHANBHYIO
3aBUCHMOCTD; KBaIpaTU4Hasi; CTelicHHas (PyHKIHS C
HATypPAIbHBIM [IOKA3aTEJIEM.

v

Crepeomerpus.

IIpsiMble M IJIOCKOCTH

B IPOCTPAHCTBeE.
Koopannatel u
BEKTOPbI B
NPOCTPAHCTBE

IIpenmMer crepeomeTpun. AKCHOMBI CTEPEOMETPHH U MX
MPOCTENIINE CIEACTBHUA.

PacrnonosxeHue 1ByX NpsMbIX B IPOCTPAHCTBE:
nepeceKaroecs MpsiMble, NapauieIbHbIE IPSMBIE,
CKpeluBaroiuecs npsimele. [lapaiiensHOCTh NPAMON U
miockoctu. IlapamienbHOCTh IBYX IUIOCKOCTEM.

Yroa Mexay NpsAMBIMH B IPOCTPAHCTBE.
IlepnennukynsapHsle npsmseie. [lepneHInKyIIpHOCTD
MPSIMOM U MIIOCKOCTH. [lepneHauKysp 1 HaKJIOHHAsI.
Teopema 0 Tpex NepneHANKYIsIpax. YTOJI MEXIy MpsMOn
U IUIOCKOCTBIO. JIByrpaHHBINA yron. Yroi Mexay
TUIOCKOCTAMH. [lepnieHAnKyISIpHOCTD TUIOCKOCTEH.
PaccrosHus Mex 1y ToukaMu, IPSMBIMH U TNIOCKOCTSIMHU.
[lonsaTre BekTOpa U KOOPAMHAT BEKTOPA B IPOCTPAHCTBE.
Omnepaunu HajJ BEKTOpaMHu B IpocTpaHCcTBe. Pasnoxenune
BEKTOpa IO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Pa3noxxenue BekTopa 1o TpeM HEKOMIUIaHAPHBIM
BEKTOPAM.

CreneHu U KOPHH.
CreneHnas,
NoKa3aTeIbHas U
Jorapupmuyeckas
byHkunu

TToHsTHE KOPHS 1-OM CTENIEHU U3 IEUCTBUTEIBLHOTO YKCIA.
CaoiicTBa KopHS n-oii crenenn. [IpeoOpasoBanue
HppaLMOHAIbHBIX BBIPAXKECHUN.

WppanmoHanbHble YpaBHEHUS, MX PaBHOCHIBHOCTB.
Mertoas! peleHust UppalroOHANbHbIX YPaBHEHUN U
HEPABEHCTB.

O06006menue nonsTus crenenn. [Ipeodpazopanne
BBIPKEHUH, BKIIFOYAIOIINX OIEPALUI0 BO3BEICHNUS B

creneHb. CBolicTBa U Tpad)UK CTETICHHOH (hyHKITHH.
IIpeobpazoBaHue MOKA3aTENbHBIX BRIPAKCHUN.
Omnpenenenue moxkasarenbHON GYHKLIMH, CBOHCTBA
(hyHKIHA.

MerTobl petieHus MoKa3aTeIbHbBIX 1 Jorapu(QMUIecKux
YpaBHCHMIA.

Paznen 4. OcHoBBI
TPUTOHOMETPHH.

Tpuronomerpuyeckne

byHKIINH

ITonstue yraa. U3mepenue yrinos. OnpeneiaeHue
TPUTOHOMETPUUECKUX QYHKIUN (depe3: eAUHUIHYIO
OKPY’KHOCTb; IPOU3BOJIBHYIO OKPYKHOCTH;
MPSIMOYTOJIHBIN TPEyTroJbHUK). TpUroHOMeTpuIecKue

v, 11P,
KP
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(YHKLIMY YUCIIOBOTO apryMeHTa. 3HAKH
TPUTOHOMETPHUECKUX QPYHKIMH. YeTHOCTh ¥ HEYETHOCTb.
IleproMYHOCTD.

CaoiicTa 1 rpaduku QyHKIWHA: ) =Sinx, y =COSX,
y =tgx u y =ctgx . IIpeoOpazoBanue rpaduxon
TPUTOHOMETPHUECKUX (PYHKIHH.

CooTHOIIEHUS MEXKAY TPUTOHOMETPUUECKUMHU
(GyHKIUSME 0JTHOTO aprymeHTa. ®opMyIibl: CIIOKECHUS;
JIBOMHOTO apryMeHTa; MIPUBEJICHUS; CYMMBI U pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUUECKUX (YHKLUII;
1peo0pa3oBaHus IPOU3BEICHUS TPUTOHOMETPUIECKUX
(yHKUIUH B CyMMY; IOHW>KEHHSI CTETICHH;, TOJIOBUHHOTO
apryMeHTa; BBIPaKEHUE TPUTOHOMETPHUUECKUX (PYHKIUHA
Yyepe3 TaHTE€HC MOJIOBUHHOTO apryMeHTa.

IIpocreiimme TPUrOHOMETPUUECKUE

ypaBHEHHUs: SINX =a; COSX =a; Igx =a; cigx =a.
3aMeHa IEpEMEHHBIX TPY PEIIEHUN TPUTOHOMETPUIECKHIX
ypaBHEHU. PellieHne TpUroHoMeTpu4eCKUX ypaBHEHUI
MIPUBEACHUEM K OTHON (PYHKIHH (C OMUHAKOBBIM
aprymeHToMm). Perenue o1HOpOAHBIX
TPUTOHOMETPUUECKHUX YpaBHEHUH. Pemenue

TPUTOHOMETPHYECKUX ypaBHEHHiT Buaa | (x) =0c¢

MMOMOUIBIO PA3JIOKCHUE HA MHOXKUTCIIN.
Pemenue HpOCTeﬁmHX TPUTOHOMETPHUYCCKHNX HCPABCHCTB.

Hauana
MaTeMaTH4YecKoro
aHaJIN3a

beckoHeuHas yncnoBas mociaenoBaTeNnbHOCTh. [Ipenen
YHUCIIOBOW MOCTIEI0BATENFHOCTH.

Brruncnenne npeaena ¢pynkuun. [Ipupamienue aprymenra
u npupanienne GyHkuun. HenpepbBHOCTH (GyHKLIUH.
Touku paspeiBa GyHKITAHA. ACHMITOTEHI.

Ckopoctb n3menenust pynkuuu. [Iponssoanas. ®opmyst
muddepenuuposanus. [Ipasuna auddepenuupoBanus.
[Iponssoanast ciaoxHoOH GyHKIHHA. OU3HUECKUH U
TE€OMETPHUYECKUI CMBICIT IIPOU3BOTHOM.

Bospacranue u yObiBaHNE QYyHKIUH. DKCTPEMYM
¢yskunu. Hanmensiee u Haubospliee 3HAYSHNS
¢byHKIMU. 337324y HA HAXOXKJCHUE HAUMEHBIINX U
HanOOJBIINX BeMUUnH. HanpasiieHre BBITYyKIOCTH
rpaduka pynkun. Toukn neperuda. [locrpoenune
rpaguKoB HyHKITHM.

OcHoBHbIE (pOpMYIIBI U TIPaBUIIA HHTETPUPOBAHMUSL.
Henocpenctsennoe nunterpuposanue. MIHTErpuposanue
METOJIOM 3aMeHbI IepeMeHHoN. HTerpupoBaHue mo
YaCTAM.

Onpenenennslii uaterpan. ®opmyna Hetotona-Jlelioaunma.
CaolicTBa onpeneneHHoro uHTerpana. HemocpenctseHHoe
BBIUMCIIEHHE OMpPEeIEHHOTo HHTerpaia. Beraucnenne
OTIpe/IETICHHOT 0 MHTErpajia METOJOM 3aMEHBI TEPEMEHHOM.
Brruucnenne miomaneii 1 00b€MOB C TOMOILBIO
OIIpEIETICHHBIX HHTETPAJIOB.

MHororpaHHuK#"
TeJia BpalleHust

n

MHororpanHuky: MpU3Ma (HaKJIOHHAsI, psMas,
npaBujIbHAs), MapajuleNieuIe]l, TupamMmuia,
npaBwibHas nupamuga. CBOMCTBA MHOTOIPaHHUKOB.
IlocTpoeHue ceueHu MPU3MbI M 3a1a4H, CBSI3aHHBIC C

v, TIP,
KP
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ceueHusMu. [lapannenpHble ceYeHNs] TUPaMHUIBI.
VYcedenHnas nupamuja.

[IpaBunpHBIE MHOTOTPAaHHUKH: TETPAIAP
("4eTpIpexrpaHHuK), TeKca’aAp (IECTUTPaHHUK) UITH
Ky0, OKTa31p (BOCBMUI'PAHHHK), HKOCAIAP
(mBaAmaTUTPAHHUK ), TOJCKAdAP
(IBeHaIIATUTPAHHHK).

Hunuuap u HekoTopkle ero ceyeHusi. KoHyc U HEKOTOphIe
€ro cedyeHus. Y ceuyeHHbI KoHyC. HekoTopsie ceuenust
mwnHapa u konyca. [lap u chepa. KombuHanmu
MHOTOTPAHHUKOB C IIAPOM.

ITousTre o6vemMa Teir. OObeMBI TPU3MBI B IUITUHAPA.
O0BeM HaKIOHHOM MpU3MbL. OOBEMBI TUPAMHUIBI 1
koHyca. O0BreM mapa u ero yacreit. [Inomane
MTOBEPXHOCTH.

7 DJIeMeHThI TeOpuH
BEPOATHOCTEN U
MaTeMaTH4eCKOH
CTATHCTHKHU

Knaccugukanus coobrtuii. Knaccnueckoe onpeneneHue
BeposATHOCTH. CTaTHCTHYECKOE ONpEeIIEHHE
BeposiTHOCTH. ['eomMeTprueckoe onpeneeHue
BEPOSATHOCTH. DIIEMEHTH KOMOMHATOPHKH.
HenocpencrseHHOE BEIUHUCIIEHUE BEPOSATHOCTEN.
JeiictBus Hax coObiTusiMu. Teopema crokeHus
BEpOSTHOCTEH. Y CIIOBHAsI BEpOSTHOCTH COOBITHSA. Teopema
YMHOXEHHS BeposTHOcTel. HezaBrcumble coOBITHSI.
[lonsTHE cyyaiiHO# BeIMYUHBL. 3aKOH pacipeaeIcHuUs
JUCKPETHOU ciyyailHOH BennuuHbl. MaTteMaTuyeckue
OTIepaluy HaJI CITyYaiHBIMU BEIMYMHAMH.

Yucnosble XapaKTEPUCTUKU JUCKPETHBIX CIIy4YalHbIX
BEITMYUH (CpeaHee apupMeTHIecKoe, MoJia, MeuaHa,
pa3max). Pabora ¢ Tabnuuamu, rpadukamu,
JuarpaMmMamMi.

VY, I1P,
KP

[Ipumeuanue: Y — YCTHBIHN onpoc, ITP- npaktuueckas pabora,, KP — KOHTpoJIbHAs paboTa

2.4.4. Conep:kaHue caMOCTOSAITEILHON PadoThI

He nipenycmotpeno

2.4.5. llepevyenb yueOHO-METOAMYECKOT0 O0ecrieYeHHs 1JI CAMOCTOSATEIbHOH PadoThl

oﬁyqamumxcﬂ Mo JMCUMIIJIMHE
He npenycmotpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'NU

Oco0eHHOCTh (efepalIbHBIX TOCYyAapCTBEHHBIX 00pa30BaTENIbHBIX CTAH/IAPTOB
00pa3oBaHUsI— 3TO UX ACATEIbHOCTHBIN XapaKTep, KOTOPBIA CTABUT TJIABHOU 3a7a4deid
Pa3BUTHE JIMYHOCTH 00YyUarOIIEerocs.

[TocTaBneHHass 3ajaya TMO3BOJSIET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIIPaBJICHHOE HA HAKOIUIEHWE 3HAHWI, YMEHWI, HAaBBIKOB, B IPOILIECC Pa3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUWA. YXOJ OT TPaJULIMOHHOIO 3aHSTHUSl YEPE3 HCMOJIb30BAHUE B IMPOIIECCE
00y4eHMST HOBBIX TEXHOJIOTUH MO3BOJIIET YCTPAHUTh OJJHOOOpa3rue 00pa3oBaTEIHLHOM
Cpenbl ¥ MOHOTOHHOCTh y4e€OHOTO TPOIlecca, CO3/1acT YCJIOBHS JJII CMEHBI BHJIOB
JEATENbHOCTH oOyuyarommxcsl, MO3BOJIUT peanu3oBaTh MPUHIIUTIBI
3nopoBbecOepexerHusi. PexoMeHayeTcss OCYyIIECTBISATh BBIOOP TEXHOJOTUH B
3aBUCUMOCTH  OT  TPEAMETHOTO  COJep:KaHus, IeJieM  3aHsITusi, ypOBHS
MOATOTOBJIEHHOCTH  OOydYaronuxcs, BO3MOXXHOCTH  YyJIOBJICTBOPEHHS  HUX
00pa3oBaTEIbHBIX 3aPOCOB U UX BO3PACTHOU KATETOPUH.

B ycnoBusx peanuzamuu TpeboBanuit GI'OC nHambosiee akTyalbHBIMH TIPH
U3YYCHUU MaTEMATUKU CTAHOBATCS CIEAYIONINE 00pa30oBaTEIbHbIE TEXHOIOTUH:

1) AMYHOCTHO-/IeATEeNbHAS TEXHOJIOTUS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBaroIasi TEXHOJIOTHUS;

4) 3m0poBhecOEperaroIas TeXHOIOT S,

5) nHOOKOMMYHUKAITMOHHAS] TEXHOJIOTHSI.

3.1. O0pa3oBaTejibHbIC TEXHOJIOTMHU NPH NPOBEICHNH JIEKIM I

Ne Tema Buasl npuMensiembIx Komn-Bo
O6paSOBaTeJ'IBHI)IX TEXHOJIOTUI qac
1 2 3
1. Tema 1.1. Llens 1 3amaun MaTeMaTHKH JIMYHOCTHO-IeATeNbHAS TEXHOJIOTHS; 1
Pa3BHUBAIOIIAS TEXHOIOTHUS
2. Tema 1.2. Yucna (HaTypasbHbIE, JIM4HOCTHO-ACsATEIbHAS TEXHOIOTHSI; 1
paLnnoHaNbHBIC, NIEHCTBUTEIBHBIC) pa3BuBarolas TEXHOJOIusA
3. Tema 1.4. Ypasuenus. HepaBeHcTBa JIMYHOCTHO-/IeSITENbHAS TEXHOJIOTUS; 3
pa3BUBAIONIAs TSXHOJIOTHS
4, Tema 1.5. OyHkuu u rpaguKu JIMYHOCTHO- eI TCIbHAS TEXHOIOT U, 1
pa3BUBAIOIAs] TEXHOJIOTHSI
5. Tema 2.1. OCHOBHBIC TIOHATHS JIM4HOCTHO-ACATEIbHAS TEXHOIOTHS; 1
CTepPeOMETpHH. pa3BUBAIOIIAS TEXHOIOTHUS
6. Tema 2.2. [TapanneabHOCTh IPSAMBIX U JIMYHOCTHO-IeAITeNbHAS TEXHOJIOTHS; 4
[JIOCKOCTEN B MPOCTPAHCTBE pa3BUBAIOIAst TEXHOJIOTHL
7. Tema 2.3. [leprneHANKYISIPHOCTD NPSAMBIX U JIndHOCTHO-ACsATeIbHAS TEXHOIOTHSI; 3
MJIOCKOCTEN B TPOCTPAHCTBE pa3sBHUBAIOIIAs1 TEXHOJIOTHS
8. Tema 2.4. KoopnuHaThl, BEKTOPHI U JIMYHOCTHO-AEATENbHAS TEXHOIOTHS; 2
reoMeTpuyYecKre IpeoOpa3oBaHus B Ppa3BHUBAIOIIAS] TEXHOIOTHSL
[MPOCTPAHCTBE

29



9. Tema 3.1. Kopens n-it ctenenu u ero JIMYHOCTHO-IEeATEIbHAS TEXHOIOT S, 2
CBOMCTBA pa3BUBAlOIAs TEXHOJIOTHS
10. [Tema 3.2. HppanuoHanbHBIC YPaBHEHUS U JIMYHOCTHO-AesITebHAs TEXHOJIOTUS; 2
HEpaBEHCTBA Pa3BUBAIONIASL TEXHOIOTHUS
11. |Tema 3.3. Crenennas ¢hyHKiws, e€ JINYHOCTHO-IeATeNbHAS TEXHOJIOIHS; 2
CBOMCTBa M TpaduK pa3BUBAIOIAs] TEXHOJIOTHSI
12. [Tema 3.4. IlokazaTenpHast QyHKITUS JIMIHOCTHO- e TeIbHAS TEXHOIOT U, 2
Pa3BUBAIONIASL TEXHOIOTHUS
13. |[Tema 3.5. Jlorapudmuueckas GyHKIHS JIngyHOCTHO-IEeATEeNbHAS TEXHOIOTUS; 2
pa3BUBAIOIAs] TEXHOJIOTHSI
14. |[Tema 3.6. [lokazaTenbHbIC YPaBHCHUS U JIMdHOCTHO-ACATEIbHAS TEXHOIOTHSI; 2
HEpaBEHCTBA Pa3BHUBAIONIASL TEXHOIOTHUS
15. [Tema 3.7. Jlorapudmuueckue ypaBHEHUS U JIMYHOCTHO- eI TCIbHAS TEXHOIOT U, 2
HEpPaBEHCTBA pasBUBaroIas TEXHOJIOI' A
16. [Tema 3.8. Jlorapudgmsl B mpupoje u JIn9HOCTHO-eATEeNTbHAS TEXHOIOTHUS; 2
TEXHUKE pa3BUBAIOLLIAS TEXHOIOTUS
17. |[Tema 4.1.TpuroHomerpudeckue QYHKITUH JIngHOCTHO-NeATeTbHAS TEXHOIOTHS; 1
yIJla ¥ YHACIJIOBOI'O apryMeHTa pa3BUBarOIas TEXHOJIOIUsA
18. [Tema 4.2. CgoiicTBa (yHKIHIA CHHYCA, JIMYHOCTHO- eI TeIbHAS TEXHOIOT U, 3
KOCHHYCA, TAHI'€HCA U KOTAHI'€HCA U UX pa3BHUBArOMasl TEXHOTIOTH
rpaduku
19. [Tema 4.3. IlpeoGpazoBanue JIMYHOCTHO- e TeIbHAS TEXHOIOT U, 2
TPUTOHOMETPUYECKUX BBIPAKEHUN pa3BUBArOIIas TEXHOJIOTUA
20. |[Tema 4.4. OOpatrHbIc JINYHOCTHO-IeATEeNbHAS TEXHOJIOIUS; 1
TPUTOHOMETPUIECKHE (HyHKITHH pa3BHUBaroLIas TEXHOJIOI U
21. [Tema4.5. Tpuronomerpudeckue JIMYHOCTHO-AESATENbHAS TEXHOIOTHS; 1
YpPaBHEHMS U HEPABEHCTBA pa3BHUBaroIas TEXHOJIOIUsA
22. |Tema 5.1. IlocienoBaTenbHOCTH NuboxoMMyHUKAIIOHHAS TEXHOJIOTHS, 2
3710pOBbecOeperaronas TEXHOJOTHS
23. [Tema 5.2. Ilpenen pyHKIMN NupoxoMMyHUKAIIMOHHAS TEXHOJIOTHS, 2
3JI0POBbecOeperaroIas TeXHOJIOT I
24. [Tema 5.3. IlpousBogHas NudoxoMMyHUKAIIOHHAS TEXHOJIOTHS,; 2
3710pOBbecOeperaronas TEXHOJOTHS
25. [Tema 5.4. IlpunokeHus NpoU3BOAHON K JIMYHOCTHO-IeATEIbHAS TEXHOIOT U, 4
MCCIICIOBAHNIO (DYHKITHI pa3BUBAOIAs TEXHOJIOTHSI
26. [Tema5.5. HeonpeneneHHbl HHTETpa NudoxoMMyHUKAIIOHHAS TEXHOJIOTHS,; 2
370poBbecOeperaroas TEXHOJOTHS
27. [Tema 5.6. OnpeneneHHbIH HHTETPAT NHpoKoMMYHHKAaIIMOHHAS TEXHOJIOTHS; 2
3JI0POBbecOeperaromas TeXHOJIOTHsI
28. [Tema 5.7. TlpunoxeHus onpeaeieHHOTro NHapoKOMMYyHUKAITMOHHAS TEXHOJIOTHS; 2
WHTErpajga 3JI0pOBhecOepEraromIasi TEXHOJIOTHSI
29. [Tema 6.1. MHOrorpaHHUKHU JIMYHOCTHO-ACATEIbHAS TEXHOIOTHSI; 2
pa3BUBAIOIAs] TEXHOJIOTHSI
30. |[Tema 6.2. IIpaBuibHBIE MHOTOTPAaHHUKHU JIN4HOCTHO-AEATENbHAS TEXHOJIOTHS; 2
Pa3BHUBAIONIAS TEXHOIOTHUS
31. [Tema 6.3. Tena BpaieHus JInyHOCTHO-/IeATEeNbLHAS TEXHOIOTUS; 2
pa3BUBAIOIAs] TEXHOJIOTHsI
32. [Tema 6.4. OObEMBI U ILIOMIAAN JIMYHOCTHO-IEATENLHAS TEXHOIOTHS; 2
[MOBEPXHOCTEHN T€OMETPUYECKUX Tell pasBHBaroias TCXHOJIOTUA
33. [Tema 6.5. IIpumepsl cuMMeTpH JINYHOCTHO-EATENbHAS TEXHOIOTHS; 2
Pa3BHUBAIONIAS TEXHOIOTHUS
34, ([Tema7.1. OCHOBHBIE IOHATHS TEOPUU JIMYHOCTHO-IEATENbHAS TEXHOJIOT U, 4

BEPOSITHOCTEH

pa3BUBaronias TCXHOJIOI'UA
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35. (Tema 7.2. OCHOBHBIE TEOPEMBI JINYHOCTHO-eATeNbHAs TEXHOIOT U, 3
pa3BUBAIOLIASL TEXHOJIOTHUS

36. [Tema 7.3. JluckpeTHble clly4alHbIE JIMYHOCTHO-esITENbHAS TEXHOJIOTHS; 2
BEJIUYUHBI pa3BuBaroas TCXHOJIOT U

37. |Tema 7.4. YucnoBble XapaKTEPUCTUKU JIMYHOCTHO-IEATENbHAS TEXHOJIOT U, 3
JINCKPETHBIX CIy4YalHbIX BEJIUYUH pasBrBaroias TCXHOJOT U

BCEI'O 78
3.2.00pa3oBaTe/ibHbIC TEXHOJOTMH NIPH NPOBEICHUN NMPAKTUYECKUX 3aAHATHI
Ne Tema Buas! npuMensiembIx Kom-Bo
00pa30BaTEIbHBIX TEXHOJIOTHH qac

1 2 3 4

1. [Tema 1.2. Yucna (HaTypajibHBIC, JIMYHOCTHO-AesATENbHAs TEXHOJIOTUS; 1
[pallMOHAJbHBIE, 1eHCTBUTEIBHEIE) Ppa3BHUBAIOIIAS TEXHOIOTHSL

2. |[Tema 1.3. AnreOpandeckue BBIpaKCHHSI JIMYHOCTHO-IeAITeNbHAS TEXHOJIOTHS; 1
Pa3BHUBAIONIAS TEXHOIOTHUS

3. [Tema 1.4. Ypasuenus. HepaBenctsa JIMYHOCTHO-IEeATEIbHAS TEXHOIOT S, 1
pa3BUBAIOIAs TEXHOJIOTHSI

4. (Tema 1.5. ®ynkunu u rpadukn JIMYHOCTHO-IeAITeNbHAS TEXHOJIOTHS; 1
Pa3BHUBAIONIAS TEXHOIOTHUS

5. [Tema 1.6. KontposbHas pabora JIM4HOCTHO-ACsATEIbHAS TEXHOIOTHSI; 2
pa3BUBAIOIAs TEXHOJIOTHSI

6. [Tema 2.1. OcHOBHBIC ITOHATHS JIMIHOCTHO- e TeIbHAS TEXHOIOT U, 1
CTEpEOMETPHH. pa3BUBAIOIIAST TEXHOIOTHUS

7. (Tema 2.2. [1apannenbHOCTh OPSIMBIX U JIMYHOCTHO-EATCIbHAS TEXHOIOT U, 2
[JIOCKOCTEN B MPOCTPAHCTBE pa3BUBAIOIAs] TEXHOJIOTHSI

8. [Tema 2.3. IlepneHIUKYIIPHOCTD MPSIMBIX U JIMYHOCTHO-AesTENbHAS TEXHOJIOTUS; 3
MJIOCKOCTEH B MIPOCTPAHCTBE Pa3BUBAIONIASL TEXHOIOTHUS

9. [Tema 2.4. KoopauHaTsl, BEKTOPHI U JIMYHOCTHO- eI TCIbHAS TEXHOIOT U, 2
TEOMETpUIECKHEC TTPeoOpa3oBaHus B pa3BUBaroOIasi TEXHOJIOTUSI

[IPOCTPAHCTBE

10./Tema 2.5. KontposbHas pabora JIMYHOCTHO-EeATEIbHAS TEXHOIOT U, 2
pa3BUBAIOIAs] TEXHOJIOTHSI

11./Tema 3.1. KopeHnb n-i cTerieHH U €r0 JIMYHOCTHO-IeATeNbHAS TEXHOJIOTHS; 2
CBOMCTBa pa3BUBAIOLIAsl TEXHOJIOTHUS

12.[Tema 3.2. UppanuoHalbHbIC YpPaBHEHUS U JIn9HOCTHO-IeATeNbHAS TEXHOJIOTHUS; 2
HepaBeHCTBA pa3BUBAIOIAs] TEXHOJIOTHSI

13.[Tema 3.3. Crenennas GyHknms, eé JIMYHOCTHO-IeATeNbHAS TEXHOJIOTHS; 2
CBOWCTBA U rpaduK Pa3BUBAIONIAS TEXHOIOTHUS

14 .[Tema 3.4. TlokasarenbHas (yHKITHS JINYHOCTHO-IeATEeNbHAS TEXHOJIOIUS; 2
pa3BUBAOIAsI TEXHOJIOTHSI

15.[Tema 3.5. Jlorapudmudaeckast GyHKITUS JIMYHOCTHO-AesTeIbHAs TEXHOJIOTUS; 2
Pa3BHUBAIONIAS TEXHOIOTHUS

16.[Tema 3.6. TlokazarenbHble ypaBHEHUS U JIngHOCTHO-IEeATEeNbHAS TEXHOIOTHUS; 2
HEepaBeHCTBA pa3BUBAIOIAs TEXHOJIOTHSI

17.[Tema 3.7. Jlorapudmudeckre ypaBHEHUS U JIMYHOCTHO-AesITeIbHAs TEXHOJIOTUS; 2
HEpaBEHCTBA Pa3BHUBAIONIASL TEXHOIOTHUS

18.Tema 3.9. KontposbHas pabora JIngHOCTHO-IEeATeNbHAS TEXHOJIOTUS; 2
pa3BUBAIOIAs TEXHOJIOTHSI

19.[Tema 4.1. Tpuronomerpudeckre GyHKIIHH JIngHOCTHO-NEeATeTbHAS TEXHOIOTHS; 1

yIJla 1 YMCJIOBOI'O apryMmeHTa

pa3BuUBarouias TCXHOJIOI'UA
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20.Tema 4.2. CgoiicTBa (yHKIIHIA CUHYCA, JIMYHOCTHO-IEeATEIbHAS TEXHOIOT S, 1
KOCHHYCa, TAHT'€HCA M KOTAHTEeHCA U UX pa3BUBAIONIAS TEXHOJIOTHS
rpadHKH
21./Tema 4.3. IlpeobGpazoBanue JIMYHOCTHO-IEesITeNbHAS TEXHOJIOT S, 2
TPUTOHOMETPHYSCKHUX BhIPAKESHUH pa3BUBAIONIAS TEXHOJIOTHS
22 |Tema 4.5. Tpuronomerpuueckue JIMYHOCTHO- eI TeIbHAS TEXHOIOT U, 2
YpaBHEHUS M HEPABEHCTBA pa3BUBAIOIIAS TEXHOIOTHS
23 [Tema 4.6. KontponpHas pabota JIMYHOCTHO-IesITeNbHAS TEXHOJIOT S, 2
pa3BUBAIONIAS TEXHOJIOTHS
24 [Tema 5.1. IlocmenoBaTeaIbHOCTH NudboxoMMyHUKAIIIOHHAS TEXHOJIOTHS, 2
3JI0pOBhecOeperaromnasi TeXHOJIOTHsI
25 .Tema 5.2. Tlpenen GpyHkuun NHpoxoMMyHHKAITIOHHAS TEXHOJIOTHS; 2
3JI0pOBBhecOeperaroniasi TEXHOJIOTHs
26.Tema 5.3. TlpousBoaHas NudoxoMMyHHKAIIOHHAS TEXHOJIOTHS, 2
3JI0pOBhecOeperaromnasi TeXHOJIOTHsI
27 [Tema 5.4. IlpunoxeHus TpOU3BOTHON K JIMYHOCTHO-IeATeIbHAS TEXHOIOT U, 2
MCCIIEIOBAHNIO (DYHKITHI pa3BUBAIONIAS TEXHOJIOTHS
28 [Tema 5.5. HeonpeneneHHbli HHTETpa NnudoxoMMyHHKAIIOHHAS TEXHOJIOTHS, 2
3JI0pOBhecOeperaromnasi TEXHOJIOTHsI
29 [Tema 5.6. OmnpenencHHBIN UHTETPA NHpoxoMMyHHKAITMOHHAS TEXHOJIOTHS; 2
3JI0pOBbecOeperaroniasi TeXHOJIOTHs
30.[Tema 5.7. IlpunoxkeHus onpeneacHHOTO NudoxoMMyHHKAIIMOHHAS TEXHOJIOTHS,; 2
WHTETrpaja 3JI0pOBhecOeperaromnasi TeXHOJIOTHsI
31.Tema 5.8. KontposibHas padora JIM4HOCTHO-ACATEIbHAS TEXHOIOTHSI; 2
pa3BUBAIONIAS TEXHOJIOTHS
32.[Tema 6.1. MHOrorpaHHUKU JIMYHOCTHO- e TeIbHAS TEXHOIOT U, 2
Pa3BUBAIONIAS TEXHOIOTHUS
33.Tema 6.2. IIpaBuibHBIE MHOIOIPAHHUKH JINYHOCTHO-eATeNbHAs TEXHOIOT 1S, 2
pa3BUBAIONIAS TEXHOJIOTHS
34 .[Tema 6.3. Tena BpauieHust JIMYHOCTHO-ACATEIbHAS TEXHOIOTHS; 2
Pa3BHUBAIONIAS TEXHOIOTHUS
35.Tema 6.4. OOBEMEBL U IUIOMIATN JIn4HOCTHO-/IeATeNbHAs TEXHOIOTUS; 2
[MOBEPXHOCTEH r€OMETPUUECKUX T pasBUBAIOMIAs] TEXHOJIOTHA
36.[Tema 6.6. KoutponsHas pabota JIMdHOCTHO-ACATEIbHAS TEXHOIOTHSI; 2
pa3BUBAIONIAS TEXHOJIOTHS
37.Tema 7.1. OCHOBHBIE IOHATHSI TEOPUU JINYHOCTHO-IEATENbHAS TEXHOJIOT U, 4
BC‘pOSITHOCTGfI Ppa3BuBaromias TCXHOJIOT M
38.Tema 7.2. OcHOBHBIE TEOPEMBI JINYHOCTHO-EATENbHAS TEXHOJIOTHS; 1
pa3BUBAIOIIAS TEXHOIOTHS
39.Tema 7.3. JluckpeTHble ClIydaiHbIE JIMYHOCTHO-AEATENbHASA TEXHOJIOTHS, 2
BECJIMYUUHDBI pa3BUBaroas TCXHOJIOTUA
40.Tema 7.4. YncaoBble XapaKTEPUCTUKH JIMIHOCTHO-CSITENIbHASI TCXHOJIOT IS, 3
JINCKPETHBIX CITyYalHbIX BEJTUYHH pasBHBarolas TCXHOJIOTUA
41 .Tema 7.5. KontponrHas pabota JIMYHOCTHO-IeAITeNbHAS TEXHOJIOTHS; 2
Pa3BUBAIONIASL TEXHOIOTHUS
BCEI'O 78

4. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI JTUCHUITJINHbI
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4.1. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AUMas JJIs1 OCYLIECTBJICHHSA
00pa30BaTEJILHOI0 MPOLECCa MO JUCHHUILIMHE

Peanuzanus yueOHOM TUCHUIIIMHBI OCYIIIECTBIIAECTCS B KAOMHETE MAaTEMaTUKH,
yn. Jlumurtposa, 200, aya. 501.
O6opynoBanue yueOHOTO KaOMHETA:

- CIenuanTu3upoOBaHHAs MeOETh M CUCTEMbI XpaHEHHS (JI0CKa KJIaCCHAs, CTOJI U
CTYJI UUTETIS, CTOJIBI U CTYJIbsl YYEHUYECKUE, IIKADbI I XpAaHSHHs YICOHBIX
OoCOOUi, CUCTEMBI XpaHEHUS TA0IUI] U TJIaKATOB);

- TEeXHUYECKHE CpencTBa 00yueHus (pabodee MECTO YUHUTENIST: KOMITBIOTED
YUUTEIS, BUACOPOCKTOP, dKpaH, tuiieH3uonHoe [10);

- JIEMOHCTPAIIMOHHBIC YUEOHO-HATJISIIHbIE MTOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMIUIEKTHI TaOJINII, MOPTPETHI BBIIAIOIIUXCS MATEMAaTUKOB, KOMIUJIEKT
WHCTPYMEHTOB KJIACCHBIX C MAaTHUTHBIMU JEPKATEIISIMU);

- BJIEKTPOHHbIE CpeCcTBa 00yUeHUs (KOMILIEKT BUI€O(UIBEMOB).

4.2. IlepeyeHb HEOOXO0AMMOI'0 IPOIPAMMHOI0 00ecIIeYeHU s

. Onepanmonnas cucrema Microsoft Windows 10
. [Takernporpamm Microsoft Office Professional Plus

. 7-zipGNULesserGeneralPublicLicense (cBoGoaHO€ mporpaMMHOe OOecreueHHue, He
OTpaHUYEHO, OECCPOUHO)

. Murepuer Opay3ep Google Chrome (OecraTHoe mporpaMMHoOe oOeclieyeHue, He
OrpaHU4eHO, OECCPOUHO)

.K-Lite Codec Pack — yHuBepcanbHblii HA0Op KOJAEKOB (KOJMPOBIIMKOB-
JEKOJUPOBIIMKOB) U YTHJIHT JUISI IPOCMOTpa U 00pabOTKH ayauo- U Buaeodaiion
(becmiaTHOE MpoOrpaMMHOE oOecTiedeHre, He OTPaHUYE€HO, OECCPOYHO)

. WinDjView — mporpamma nmnsi mpocmotpa ¢aiimoB B ¢opmare DJV u DjVu
(cBOOOIHOE TIPOTPpaMMHOE 00ECTICUeHHE, HE OTPAaHUYEHO, OECCPOUHO)

. Foxit Reader — mnpukimagHoe nporpaMMHOE OOCCIeYeHHe I IIPOCMOTpa
ANEKTPOHHBIX JOKyMeHTOB B crtanaapre PDF (OecrmmaTtHoe mporpammHoe
obecrnieueHre, He OTPaHUYCHO, OECCPOUHO)
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5. IEPEYEHb OCHOBHOM U JONOJIHUTEJBHOM YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JIUISI OCBOEHUS NTUCLUIIJINHBI

5.1. OcHoBHasi JuTEpaTypa

1. baimmakoB M. 1. MaremaTuka: aiekTpoHHas popma yuebnuka / M. 1. bammakos. - Mocksa:
Axanemusi, 2024. - (O6meobpa3zoBaTenbHas noaroroska B yupexaeausx CI10). - URL:
https://academia-moscow.ru/inet_order/profile/auth.php - Pexxum noctyna: DnekrponHas
6ubnnoreka «Academia-moscow». - TEKCT: 37IEKTPOHHBII

2. bammmakoB M. 1. MaTtematuka: 3aJaqyHMK: 3J€KTpOHHas popma yuebHoro nocobdbus / M. U.
bammakoB. - MockBa: Akagemust, 2024. - (O61eo6pazoBaTenbHast IOATOTOBKA B YUPEKIACHUAX
CIIO). - URL: https://academia-moscow.ru/inet_order/profile/auth.php - Pexxum nocryma:
OnekTpoHHas 6ubnnoreka «Academia-moscowy. - TEKCT: 37E€KTPOHHBIH

5.2. llepuoauveckue u3aaHus

1. Anre6pa u noruka. — URL:https://eivis.ru/browse/publication/81412

2. Bectanuk MockoBckoro ynusepcurera. Cepust 01. Matematuka. Mexanuka. — URL:
https://eivis.ru/browse/publication/9045

3. Marematuka B mkosue. — URL:  https://eivis.ru/browse/publication/92111

5.3 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
HEe00XO0AUMBIX /ISl OCBOCHMS N CHUILTHHBI (MOXYJIA)

JuiekTpoHHasi Onbanorexka Hayunoi o6moamorexkn Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
DNEKTPOHHBIN KaTajaor
[Toctynnenus autepaTypsl B OMOIMOTEKH (pUIMaIoB
[Toctynnenus auccepranuii u aBTopedeparon
CraThu U3 NEPUOAUKHN U HAyYHBIX COOpHUKOB ¢ 2016 T.
CraTby U3 NEPUOJUKU U HAYYHBIX COOpPHUKOB 110 2016 T.
I"azeTs! 1 )KypHAIBI
OnexkTpoHHas Oubnuoreka Tpy10B yueHslx Kyol'yY

JIeKTPOHHO-0nOnoTeunbie cucteMsl (IBC)

OBC «YHuBepcurerckas Oubnnorexa onnatn» http://www.biblioclub.ru/
OBC «Jlaawy https://e.lanbook.com

Oo6pazoBarenbHas miatdopma «FOpaiit» https://urait.ru/

OBC «ZNANIUM» https://znanium.ru/

9BC «BOOK.ru» https://www.book.ru

CJI1O «Axanemus» https://academia-moscow.ru/elibrary/

SNk =

IIpodeccnonanbubie 6a3bl JAHHBIX POCCUIICKHUE
1. HamwmonanbHas 31eKTpoHHas OubimoTeka https:/rusneb.ru/
Baser manueix kommanuu «MMIBUC» https://eivis.ru/
Hayunas snekrponnas 6ubnanorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/
MUAH. IlonHOTeKCTOBasI KOJIEKIIMS MaTeMaTHUECKUX KypHaioB http://www.mathnet.ru
Kypnan KBantoBas snexkTpoHuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Ycnexu ¢puzndeckux Hayk https://ufn.ru/
[TonHOTEKCTOBAS KOJUIEKIMS )KypHasioB Ha iardopme PIIHU (DnexTponHble Bepcuu

Hay4HbIX KypHaioB PAH) https://journals.rcsi.science/

Nk WD
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https://journals.rcsi.science/

8. Ilpesunentckas 6ubnuoreka um. b.H. Enprmna https://www.prlib.ru/
9. DnexTpoHHas 6MONIMOTEYHAs CUCTEMa COLMO-TyMaHuTapHoro 3Hanus « SOCHUM»

https://sochum.ru/

HNudpopmanuoHHbIE CIPABOYHbIEC CHCTEMBI
1. Koncynbrant Ilmioc - cmnpaBouHasi mpaBoBas cUCTeMa (JIOCTYIl MO JIOKaJbHOW CETH C
KOMITBIOTEPOB OUOITHNOTEKH )

Ba3bl JaHHBIX OTKPBITOrO 10CTYNA
1. KwubepJlenunka http://cyberleninka.ru/;
2. AwmepukaHckas maTeHTHas 06a3a naHHbIX _https://www.uspto.gov/patents/search/patent-

public-search

3. Jlektopuym TB - Buaeosiekiuu Beaymux JekTopoB Poccun http://www.lektorium.tv/
4. TlpuopuretHbie HayuHblie Hanpasienus PY/IH. Cnenunansusie koytekun hitps:/priority-
lib.rudn.ru/
ba3bl nannbix KyoI'yY

1. OtkpsITas cpena MOAYJILHOTO AUHAMUYEcKoro ooydeHus: Kyol'y
https://openedu.kubsu.ru/

2. baza y4eOHBIX IJIaHOB, Y4€OHO-METOJUYCCKUX KOMIUIEKCOB, ITyOIUKaIil 1 KOHGepeHITuH
http://infoneeds.kubsu.ru/

3. DnextpoHHbI apxuB gokymeHToB KyOI'Y _http://docspace.kubsu.ru/
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6. METOJAMYECKHUE YKA3ZAHUS J1JI51 OBYUAIOIIUXCS MO
OCBOEHWIO JTUCHUTIIAHBI

JlucruminHa mperycMaTprUBaeT JIEKIIMOHHBIE U TIPAKTHYCCKUE 3aHITHS.

VYcnemnHoe u3ydeHue Kypca TpeOyeT MOoCeeH s JEKIUM, akTUBHOM paboThI Ha
MPAKTUYCCKUX 3aHATHUAX, BBIMOJHEHUE BCEX YYCOHBIX 3aJaHMS MperoaaBaTes,
03HAKOMJICHHE C OCHOBHOM U JIOTIOJIHUTEIILHOH JINTEpaTypOH.

Bo BpeMs JieKIMH CTYACHT 10JKEH BECTH KOHCTICKT.

PaboTa ¢ KOHCHEKTOM JEKIMHA MpeanoiaraeT mpocMOTp KOHCIEKTa B TOT e
JeHb mocie 3aHatuil. [Ipu 3TOM HEOOXOAMMO TOMETHTH MaTepHallbl KOHCIIEKTa,
KOTOpBbIE BBI3BIBAIOT 3aTpyAHEHHUS Uil ToHUMaHusA. [Ilpu 3ToM oOyuarommuiics
JOJDKEH CTapaThCsi HAWUTH OTBETH HA 3aTPYJHUTENIbHBIC BOMPOCHI, HCIOIB3YS
pEKOMEHyeMyto uTeparypy. Eciu emy camocTosTensHO HE yIanoch pa3oOpaThes B
MaTepuaiie, Heo0X0IMMO C(OPMYITHPOBATH BOMPOCH U OOPATUTHCS 3a MOMOIIBIO K
MPEnoAaBaTesNi0 Ha KOHCYJIbTAIlUU UK OJVbKalIIe JIeKIHUH.

OOGyuaronieMycss HEOOXOJIUMO PETYJSIPHO OTBOJAUTH BPEMS sl MOBTOPEHMS
NPOUJIEHHOTO MaTepuajia, TMPOBEpSAs CBOM 3HAHUS, YMEHHUS W HABBIKA TIO
KOHTPOJILHBIM BOTIPOCAM.

IIpakTH4yeckHe 3aHSATHS COCTaBIIIOT BaXXHYI0 YacTh NpPodecCHOHaBbHOMN
MOJITOTOBKK CTyAeHTOB. OCHOBHAs II€JIb TMPOBEACHUS MPAKTUYCCKUX 3aHITHH —
dbopMHpOBaHHE Yy CTYJAEHTOB AHAJIUTUYECKOTO, TBOPUECKOTO MBILIUICHUS IMyTEeM
IPUOOPETEHUS PAKTUIECKUX HABBIKOB.

Meroanueckue ykazaHus K MPaKTUYECKUM 3aHITHSAM 10 TUCUUIIIMHE HAPSIAY C
paboueit mporpamMmoit u rpadMKOM y4eOHOTO MPoIecca OTHOCATCSA K METONYSCKUM
JIOKyMEHTaM, OIMPEACIIAIONIMM YPOBEHb OPTaHU3AIlMU M Ka4ecTBa 00pa30oBaTEIHLHOTO
nporecca.

[Ipu moATOTOBKE K MPAKTHYECKUM 3aHATUSIM HEOOXOIUMO MPOCMOTPETH
KOHCITEKTHI JICKITMH W METOJINYECKHUE YKa3aHWsI, PEKOMEHIOBAHHYIO JTUTEPATYPY IO
JTAHHOW TeMe€; MOJATOTOBUTHCS K OTBETY Ha KOHTPOJILHBIC BOIIPOCHI.

B Xxoxe BEIMOMHEHWS WHAWBUAYAJIBLHOTO 33JaHUS TPAKTHYECKOTO 3aHITHS
CTYJICHT TOTOBHT OTYET O pabore. B oTder 3aHOCATCS pe3yNbTAaThl BHITIOJHCHUS
KOKJIOr0 MyHKTa 3aaaHus (rpaduku, TaOIMIBl, pacueTbl, OTBEThl HA BOMPOCHI
NMYHKTOB 3aJlaHus, PEIICHWe MPUMEPOB W 3ajad H T..). 3a 10 MUH 10 OKOHYaHUS
3aHATHUS TIpEnojiaBaTesib MPOBEpsSeT 00bEM BBIMOJHEHHOM Ha 3aHATHM PaOOTHI U
OTMEYaeT pe3yJbTaT B paboueM KypHale.

OcraBiiuecss HEBBINMOJIHEHHBIMH TYHKTHI 3aJaHUSl TMPAKTHUYECKOTO 3aHSTHS
CTYJIEHT 00s13aH J0/1eJIaTh CAMOCTOSATEIBHO.

[Tocne mpoBepkn oOTyYeTa MPENOJAaBaTEeNb MOXET MPOBOJUTH YCTHBIN WU
MUCBMEHHBIH  ONPOC CTYACHTOB JUIsl KOHTPOJISI YCBOSHUS HMMH OCHOBHBIX
TEOPETUUECKHUX W MIPAKTUICCKUX 3HAHUH MO TeME 3aHATHUS (CTYyACHTHI TOJDKHBI 3HATH
CMBICII TIOyYCHHBIX UMW PE3yJbTATOB W OTBETHl HAa KOHTPOJIBHBIE BOMPOCHI). [lo
pe3yibpTaTaM TMPOBEPKH OTYETAa W OIMPOCa BBICTABIISETCS OIEHKA 33 TMPAKTHYECKOE
3aHSTHE.
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7. OUEHOYHBIE CPEJICTBA JAJIAA KOHTPOJIA YCIIEBAEMOCTHU

7.1. IllaciopTt poHIA OLIEHOYHBIX CPEACTB

OueHOYHBIE  CpelCcTBA  MOpPEeAHA3HAYEHbl IS KOHTPOJSA U OLIEHKH
00pa3oBaTEIbHBIX JIOCTKCHHN O0yYarolUXCs, OCBOMBIIMX IMPOTPaMMy Y4EOHOM
JUCUUTLINHBL.

@OHJI OLEHOYHBIX CPEICTB BKIIOYAECT KOHTPOJIbHBIE MaTepuasbl IS
IMPOBEJACHUS  TeKyllero KOHTpoJass B  ¢dopMe  IpOBEpOYHBIC  PpabOTHI,
CaMOCTOSITCJIbHBIC Pa0OTBl MW KOHTPOJBHBIE pPaObOTBl W NMPOMEKYTOUHOM
aTTecTamum B popMe 3adeTa U SK3aMCHA.

Heau u 3apa4u GOHI0B OLICHOYHBIX CPEICTB

@DOHIbI OIIEHOYHBIX CPEJICTB CO3JAIOTCA JJIA aTTecTalluyl OOYyYaloluxcs ¢
HEIbI0 OICHKM UX TMEPCOHAIBHBIX JIOCTHKEHUH TMOSTAMHBIM  TpeOOBaHUSIM
cootBerctBymotei [ITICC3 u npeacranisieT co00i COBOKYMHOCTh KOHTPOJIUPYIOITUX
MaTepPHaJIOB, TO3BOJISIONIMX OIEHUTh YMEHUS, 3HAaHWS, MPAKTUYECKHH OMBIT H
OCBOCHHBIE KOMITETECHIINH.

@oH/Bl OIEHOYHBIX CPEACTB IMO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
NOJATOTOBKM CTyJEHTAa Ha KaXIOM OJTame oOydeHusi TpeOoBaHUsSM paboueit
IporpaMmbl  y4eOHOM IUCUHMIUIMHBL, pabodeil mporpammbl MNPOPECCHOHAIBHOIO
MOJ1YJIsl, IPOrpaMMaM MPAKTHUK, IPOrpaMMe rOCyIapCTBEHHON UTOTOBOM aTTECTAlIUH.
3anayamu QOHIOB OLIEHOYHBIX CPEJICTB ABIAOTCS:

KOHTPOJb M  yIpaBi€HUE TMPOIECCOM MNPUOOPETEHUs  CTyJIEeHTaMu
HEO0OXOIUMBIX 3HAHUU U YMEHUH, OTIpeICIICHHBIX beneparTbHBIMU
rocyapcTBeHHbIMU oOpa3oBaTenbHbiMU cTaHAapTamu CIIO mo cooTBeTcTBYIOIIEH
CIIEUAILHOCTH;

KOHTpOJIb W yIpaBlieHHe AocTxkeHueM 1eneit peanusauuu [IIICC3 CIIO,
OTpeNeleHHbIX B BUIAE HaOopa oOmmx u MNpOPEeCCHOHAIBHBIX KOMIIETCHIIUMA
BBIITYCKHUKOB;

" obecrieueHHE COOTBETCTBHS pe3y/IbTATOB OOYdYeHHS 3ajadaM Oyylieil
po(heCCUOHATLHOM e TEIbHOCTH BBITY CKHUKA.

7.2. Kputepuu OuleHKH 3HAHUM

KoHTpone 1 oIeHKa pe3yibTaToB OCBOCHHUsS 0OIIC00pa30BaTEIbHON JUCIUILTAHBI
pacKphIBalOTCS ~ 4Yepe3  AWCIHUIUIMHAPHBIC  pe3y/ibTaThl, HANpaBJICHHBIE  Ha
dbopmupoBanre o0MMX U MPOohecCUOHATBHBIX KOMIETESHIIMI Mo pa3zesiaM U TeMaM
cojiep)KaHus yaeOHOTro MaTepHania.
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Oomasi/mpodeccuonanbHas
KOMITeTeHIHsI

Pa3nen/Tema

Tun oeHoYHbIX MEpPONpUATUA

OK 01. Beibupath crocoObl pernieHus
3aj1a4 MpoQeCCHOHAIBHOMN JIESITEeNbHOCTH
MIPUMEHHUTEIBHO K PA3IUIHBIM
KOHTEKCTaM

P1, Temal.1, 1.2, 1.3 IT-o/c!, 1.4.
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 IT-o/c, 2.7

P 3, Temsi 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

PS5, Temrr 5.1, 5.2, 5.3 T1-o/c,
54,55,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8

TectupoBanue

VYceTHBIN onpoc

MaremaTuuecKuii JTUKTaHT
WupuBuayanpHas caMOCTOSITEIbHAS
pabora

IIpencraBnenue pe3ynbTaToB
MIPaKTHYECKHUX PadOT

KonrponbHas pabora

BelnosiHeHue 3a1aHuil Ha SK3aMEHE

OK 02. Ucnonp30BaTh COBpEMEHHEIE
Cpe/ICTBa MOUCKA, aHAIN3a
WHTEepHpeTanuy nHGopMaim, u
MH()OPMaMOHHBIE TEXHOJIOTHH JIIS
BBITIOJTHEHUSI 33]1a9 IPO(ECCHOHATBHOM
JEeATELHOCTH

P1,Temal.1, 1.2, 1.3 II-0/c, 1.4.
P 3, Temwr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P7, Temu 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

VYeTHbIl onpoc

MaremaTu4ecKuil TUKTaHT
WNupuBuyanbpHas caMOCTOSITEIbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MPaKTHYECKUX PadbOT

Konrtponsuas pabora

BrimosiHeHMe 3aaHuil Ha DK3aMeEHE

OK 03. [TranupoBaTh U pearn30BHIBaTh
coOCTBeHHOE TTPO(ECCHOHATHHOE U
JMYHOCTHOE Pa3BUTHE,
IpeIIPUHIMATEIBCKYIO ACSATEIbHOCTD B
npodeccroHanbHOM chepe,
UCIIOJIb30BaTh 3HAHMS 110 (PUHAHCOBOU
TPaMOTHOCTHU B pa3IMYHbIX ) KU3HCHHBIX
CUTyalusIx

P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4.
P 2, Temwr 2.1,2.2,23, 24, 2.5,
2.6 IT-o/c, 2.7

P 3, Temn 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temu 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 6, Temnr 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

P7, Temwr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

VYceTHbIl onpoc

MaremaTu4ecKuil JUKTaHT
WNupuBuayanpHas caMOCTOSITEIbHAS
pabota

[IpencraBnenue pe3ynbpTaToB
MPaKTHYECKUX PadbOT

Kontponsuas pabora

BrimosiHeHMe 3aaHuil HA DK3aMeHE

OK 04. O¢pdextuBHO
B3aMMO/ICHCTBOBATh U paboTaTh B
KOJUIEKTHBE ¥ KOMaH/1e

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.
P 2, Temwr 2.1,2.2,23,24,2.5,
2.6 IT-o/c, 2.7

P 3, Temn 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 5, Temrr 5.1, 5.2, 5.3 TI-o/c,
54,55,5.6

TectupoBanue

VYcTHslii onpoc

MaremaTHuecKuid AUKTAHT
WNupuBuayanbpHas caMOCTOSITEIbHAS
pabota

IIpencraBnenue pe3yiabTaToOB
MPaKTHYECKUX PadbOT

KoHnTpoasHas pabora

BrimmosiHeHMe 3aaHuil Ha DK3aMeHE

OK 05. OcymmecTBIATh YCTHYIO U
MMUCHMEHHYI0 KOMMYHUKAIIHIO Ha
rocyAapcTBEHHOM si3bIke Poccuiickoit
denepanuu ¢ yueToM ocoOeHHOCTEN
COLIMANBHOIO U KYJbTYPHOTO KOHTEKCTa

P1,Temal.l, 1.2, 1.3 IT-o/c, 1.4.
P 3, Temwr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o0/c, 6.8

P7, Temr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

VYcTHslii onpoc

MatemaTHuecKuid AUKTAHT
WNupuBuayanbpHas caMOCTOSITEIbHAS
pabota

IIpencraBnenue pe3yiabTaToOB
MPaKTHYECKUX PadbOT

Kontponsuas pabora

BrimmosiHeHue 3amaHuil Ha DK3aMeHE

OK 06. ITposBIATE TpakIaHCKO-
NaTPUOTHIECKYIO MO3UIINIO,

P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4.
P 4, Temur 4.1, 42,43, 4.4, 4.5,

TectupoBanue
VYceTHBIN onpoc

' MpodreccroHanbHOe-0pMeHTMPOBAHHOE coaepXKaHue
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JIEMOHCTPUPOBATH OCO3HAHHOE 4.6,4.711-0/c,4.8,4.9,4.10 MareMaTu4eCKuii JUKTaHT
TIOBEJEHNUE HA OCHOBE TPAIUIIMOHHBIX P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, NunuBuayanbHasi caMOCTOSATEIbHAS
00II[€YETOBEYECKUX [IEHHOCTEM, B TOM 54,55,5.6 pabora
YHCTIe ¢ YYEeTOM rapMOHHU3AINH [IpencraBnenne pe3ynbTaToB
MEKHAITMOHATBHBIX W MEKPEITUTHO3HBIX MIPaKTHIECKUX paboT
OTHOILIEHWHA, TIPUMEHSATH CTaHAaPTHI Konrtponsras pabdora
AHTHKOPPYIIIHOHHOT'O TIOBEACHHUS BrlImosHeHUe 3aaHMiA HA 9K3aMeHe
OK 07. CopeiicTBOBaTh COXpPaHEHUIO P 2, Temw 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBaHue
OKpY>KarolleH cpeasbl, 2.6 I1-o/c, 2.7 VYcrTHslif onpoc
pecypcocOepexeHUI0, IPUMEHSTh P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, | Martemaruueckuil AUKTaHT
3HAHUA 00 U3MEHEHHMH KIIMMAaTa, 4.6,4.711-0/c,4.8,4.9,4.10 NunuBuayanbHas caMoCTOSATEIbHAS
TIPUHITUITBI OEPEXKITNBOTO TPOU3BOICTBA, P 5, Temrr 5.1, 5.2, 5.3 TI-o/c, pabora
a3 exTrBHO NeCTBOBATH B 54,55,5.6 [IpencraBnenne pe3ynbTaToB
Ype3BBIYANHBIX CUTYAIHIX P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, MIPAKTHIECKUX paboT
6.6, 6.7 [1-o/c, 6.8 3ammra TBOPUECKUX padoT

3ammTa HHINBUAYATBHBIX

MIPOEKTOB

Kontponsnas padora

BrinonHenure 3a1anuil Ha SK3aMeHe

O1ueHKa MUCBMEHHBIX KOHTPOJIBHBIX PA00T 00y4arIMXCcsl 10 MAaTEeMaTHKe:

OTBeT OlLICHUBACTCS OMMEMKOIL «5», eCIu:

— paboTa BBINOJIHEHA MOJTHOCTHIO;

— B JIOTMYECKUX PACCYXKACHUSX U OOOCHOBAHMU pEUIEHUS HET MpOOEeNoB U
OIIIHOOK;

— B PCEIICHUH HET MATEMaTHYECKHUX OIIMOOK (BO3MOKHA OJHA HETOYHOCTb,
OIMKCKa, KOTOpasi HE SIBJSIETCS CJIEJICTBHEM HE3HAHUS WM HETMOHWMAaHMs Y4eOHOIo
Marepuana).

Ommemka «4» CTaBUTCA B CIIEAYIOIIMNX CITyqasx:

— pabOoTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHUS IIAroB pelIeHUs
HEJOCTAaTO4YHbl (€CIM YMEHHE OOOCHOBBIBATH pACCYXIECHHUS HE  SBISIOCH
CHelUaIbHBIM 00BEKTOM MPOBEPKH);

— JIOMYIIEHBI OJHA OIMMOKAa WU €CTh JBa — TPU HEMOYETa B BBIKJIAJKAX,
PUCYHKax, 4YepTekax wWwid rpadukax (ecau 3TU BUIbl pabOT HE SBISUINCH
CHeIHaIbHBIM 00bEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIU:

— JomyieHo OoJiee OJHOM OIMOKM Wind OoJiee NBYX — TpeX HEJ0YETOB B
BBIKJIAJIKaX, YePTEkKax WIH rpadukax, HO oOydarommiics obnagaeT o0s3aTeIbHBIMU
YMEHUSIMU T10 TIPOBEPSEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIN:

— JIOMYILIEHbI CYIIECTBEHHbIE OLIMOKHU, MOKA3aBIIME, YTO OOydYaroIIMICS He
oOnanaer 00s3aTeIbHBIMU YMEHUSAMH I10 JAHHOW TeMe B MOJIHOU Mepe.
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OueHka yCTHBIX OTBETOB 00y4alOUIUXCS 10 MAaTeMaTHKe:

OTBeET OLICHUBAETCSI OMMEMKOIUL «3», ECIU CTYIECHT:

— TMIOJHO PacKpbll COJAEp)KaHWE Marepuana B O0beMe, MPEeIyCMOTPEHHOM
IPOTPAMMON;

— U3JIOXWI  Marepuall  T'PaMOTHBIM  SI3BIKOM,  TOYHO  MCIOJIB3YS
MaTeMaTU4YEeCKyl0 TEPMHUHOJOTUI0 U CUMBOJIMKY, B OIpPEAECICHHON JIOTHYECKOI
MOCJIEIOBATENbHOCTH;

— TMPaBWIBHO BBINOJHWI PUCYHKH, YEpPTEXKHU, TpapUKHU, COIYTCTBYIOIINE
OTBETY;

— TMOKa3aJl yMEHHE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU NPUMEpaMU,
MPUMEHSIThH €€ B HOBOW CUTYaIlMU MPH BHITOJHEHUU TPAKTUUYECKOTO 3a1aHus;

— TPOJEMOHCTPUPOBATl 3HAHME TEOPUM PaHEE H3YUCHHBIX COMYTCTBYIOIIHUX
TeM, COPMHUPOBAHHOCTh M YCTOMYMBOCTH MCIOJIB3YEMbIX IMPU OTBETE YMEHHU H
HAaBBIKOB;

— OTBEYaJl CaMOCTOSITEIbHO, O€3 HABOSIIIMX BOIIPOCOB MPEIoaBaTes;

— BO3MOXHBI OJHA — JIBE HETOYHOCTH NPHU OCBEIICHUU BTOPOCTEIECHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaX, KOTOPhIE YUYEHUK JIETKO HCIPABHWJI MOCIE 3aMEUYaHMs
YUUTENS.

OTBeT OLICHUBAETCS ommemKou «4», eciu YJOBJIETBOPIET B OCHOBHOM
TpeOOBAHUSIM Ha OLEHKY «5», HO MPU 3TOM UMEET OJIMH U3 HEJT0CTATKOB:

— B W3JI0KEHUM JIONYIIEHbl HEOOJbIIME MpOOesbl, HE HCKa3HUBIIEE
MaTeMaTH4YECKOE COAEPKAHUE OTBETA;

— JIONYUIEHBI OJIUH — JBA HEJ0YeTa MPHU OCBEIICHUU OCHOBHOTO COAECpPKAHUS
OTBETAa, UCIPABIIEHHBIE MOCIIE 3aMEUaHus MPENnoaaBaTes;

— JIOMyIeHbl omuOka wid Ooyiee JBYX HEJIOYETOB MPU OCBEIIECHUU
BTOPOCTENEHHBIX BOIMPOCOB WJIM B BBIKIAJKAX, JIETKO HCIPABICHHBIE TOCIE
3aMe4yaHus MPEerno1aBaTesl.

Ommemka «3» CTaBUTCSA B CIICIYIOIINX CIydasix:

— HEMOJHO PACKPBITO COAepKaHue MmaTepuana (CoAep’KaHue M3JI0KEHO
dbparMeHTapHO, HE BCErJa IMOCIEOBATENbHO), HO TOKa3aHO 0O0IIee MMOHWMAaHUE
BOIpOCA M  MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTAaTOYHBIE JIJIS  YCBOCHHS
nporpaMmMHoOro wmatepuana (ompeneieHbl «TpeOoBaHMSIMM K MaTeMaTHYeCKOM
MOATOTOBKE O0OYYAIOIIUXCs» B HACTOSIIIEH TporpaMMe 1o MaTeMaTHKe);

— HMEJIMCh 3aTPyJHEHUs WM JOMYLIEHbl OMUOKKM B ONpEAeJICHUHU
MaTeMaTU4eCKOW TEPMUHOJIOTHUH, YEepPTEkKaX, BBIKIAJKaX, HUCIPABICHHBIC IOCIE
HECKOJIBKMX HABO/ISAIIMUX BOIIPOCOB MPENOaaBaTes;

— CTYJIEHT HE€ CHpaBWJICA C MPUMEHEHHEM TEOPUU B HOBOW CUTyallMH MpHU
BBITIOJTHEHUM TMPAKTUYECKOTO 3aJaHusl, HO BBINMOJHUI 3aJlaHusl 00s13aTEeIbHOTO
YPOBHS CJI0KHOCTH MO TaHHOU TEME;

— NOpU JOCTAaTOYHOM 3HAHUU TEOPETUYECKOTrO Marepualja  BbIIBJICHA
HeJ0CTaTO4YHast COOPMUPOBAHHOCTh OCHOBHBIX YMEHUM U HABBIKOB.

Ommemka «2» CTaBUTCA B CIICAYIOIIMNX CIyqasx:
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— HE PacKphITO OCHOBHOE COJIEPKaHKE yUeOHOTO MaTepHaa;

— OoOHapy>XEHO HE3HAHHE YYECHUKOM OOJIBIICH WM HauOoJiee BaKHOW 4YacTh
y4eOHOTO MaTepHania;

— JIONYIICHBI OIMMOKM B OINPEACICHUM IOHATHH, TNPU HCIOIb30BAHUH
MaTeMaTHYECKOH TEPMUHOJIOTHH, B PHUCYHKaX, dYepTekax Wid rpadukax, B
BBIKJIaJIKaX, KOTOpPbIC HE MCIPABJICHBI IOCJIEC HECKOJBKHX HABOJSAIIMX BOIPOCOB
nperno/iaBaTels.

Ob6mas kaaccupukanus ommnoOoK:

IIpu oneHke 3HaHWN, YMEHUU M HAaBBIKOB OOYYalOIIMUXCS CIEAYET YYUTHIBATh
Bce oMOKH (rpyObie U HerpyObie) U HEeTOUETHI.

1. I'pyObIMHU cUMTAIOTCS OIIMOKM:

— HE3HAHWE OMNpPEJIeSICHUs] OCHOBHBIX MOHSTUN, 3aKOHOB, MPaBWJI, OCHOBHBIX
MOJIOKEHUI Teopuu, HE3HaHWe (POopMyJI, OOIIECTIPUHATHIX CHUMBOJIOB 0003HAUYCHMIA
BEJIMYWH, €IMHUIl UX U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUU €IMHUIL] U3MEPECHHUS;

— HEYMEHUE BBIJIETIUTh B OTBETE TJIABHOE;

— HEyMEHHUE NMPUMEHSTh 3HAHUs, aJITOPUTMBI VISl PEIICHUs 3a/1a4;

— HEyYMEHHE JIeJIaTh BBIBOJBI U 000OIICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IpaduKH;

— HEyMEHHuE MOJIb30BAThCS MEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIPaBOYHUKAMU;

— TOTeps KOPHS WM COXPAaHEHHE MOCTOPOHHETO KOPHS;

— otOpaceiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIIUOKH;

— BBIYUCIIUTEIIbHBIE OIINOKH, €CIIM OHU HE SIBIISIOTCS OMHUCKOM;

— JIOTUYECKHE OIIHUOKHU.

2. K HerpyObIM omuOKaMm cJjieyeT OTHECTH:

— HETOYHOCTH (POPMYJIMPOBOK, OMPEIEICHUM, MOHATHIA, TEOPHd, BhI3BAaHHAS
HETOJHOTOM OXBaTa OCHOBHBIX IMPHU3HAKOB OIpPEEISIEMOro MOHSATHS WIM 3aMEHOMN
OJIHOTO - JIBYX U3 3THX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;

— HEpalMOHANbHBII  METOJ  pEelIeHud  3aJadyd WIA  HEJOCTaTOYHO
NpPOJYMaHHBIM TJIaH OTBETA (HApYILIEHHE JIOTMKH, MOJAMEHA OTIEJIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMU );

— HepalMoHaJIbHBIC METOIbI PAOOTHI CO CIIPABOYHOM M IPYTOH JINTEPATyPOi;

— HEyMEHHUE peliaTh 3a/1a4u, BHIMOJIHATH 3aJJaHUsI B 00IIEM BUJIE.

3. Henoueramu sIBJISIFOTCS:
— HepalMoHaJIbHbIE MPUEMbI BEIYUCICHUHN U TpeoOpa3oBaHUi;
— HeOpeXHOE BHITIOJIHEHHE 3aITUCEH, UepTexel, cxeM, TpaduKoB.
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7.3. OueHo4HbIe CPeACTBA AJIsl NPOBEACHNUS TeKYLIeld aTTeCTAlUuU

(pOHTANBHBII OIPOC
VH]IMBUTyaJIbHBIN YCTHBIN OIIPOC
MTUCEMEHHBINH KOHTPOJIh
TECTUPOBAHHE 10 TEOPETUUECKOMY MaTepHaTy
npakTudeckas (JaboparopHas) pabora
3amura pedepara

3aIlliTa BBHITIOJIHEHHOTO 3a/I1aHMUS,
pa3paboTka npoOaeMbl Kypca (JIoKIan).

Texymuii KOHTPOJIb MOXKET TPOBOIUTHCS B (hopme:

OueHuBaHue NMPU TEKYILEH aTTeCTAIlUU

®opma Bnanenus JInunble kauecTBa Tpumeper
aTTecTaluu 3Hanus YmeHns (HaBBIKN) CTyJIE€HTa OTCHOHHBIX
CPEICTB

YcrHblit CaMOCTOSITENIBHO | YMETh OTNIEPUPOBATH BJIaJIETh Ornenka Bomnpocsl
OTIPOC TI0 (hOopMyIUPOBATH | MOHITHIMHU: CTEIICHB METOaMH CIOCOOHOCTH MIpUJIararTCcs
TeMaM u 4yyucna, JorapudM 4YHCIa; | JOKA3aTeIbCTB, | ONEPATUBHO U

aKTyaJIM3upOBaT | yMEHHE BEITIONHSTE | AITOPUTMAMH | Ka4eCTBEHHO

b npo0seMy, | BRIYUCICHHE 3HAYCHUN W perieHus OTBEYATh Ha

paccMmarpuBaTh | mpeoOpa3oBaHUs 3a/1a4y; yMEHUE | MOCTaBJICHHBIC

€€ BCECTOPOHHE; | BBIpaXXEHHI CO CTETEHSMHU | (QOpPMYyIHpOBAT | BOIMPOCHI
Pedepar - YCTaHaBJIMUBATh | U morapudMamu, | b onpeaeneHus, | OueHka Temsl
(moxan) CYIIIECTBCHHBIN | mMpeoOpa3oBaHus JPOOHO- aKCHOMBI U CIIOCOOHOCTH K pedeparor

MIPHU3HAK WY | pallMOHATIBHBIX TEOPEMBI, aHaIm3y (moxnamoB)

OCHOBaHMS JUIA | BBIpaXCHHU IPUMEHATH UX, | JUTEPATYPHBIX MPUIIArarTCs

CpaBHEHUS, YMETh OTIEpUPOBATH MIPOBOJIUTH HMCTOYHHUKOB

KIIaCCU(DHUKAIIMKA | TOHSITHIMHU: JoKazatenbHble | OreHka KoHTpOJIbHBI
KonTposnpn | 0000mmeHus; panvoHanbHas  (QYHKIHMS, | PACCYXkAEHHUA B | CIOCOOHOCTH ¢ paboThI
as pa60Ta - OIIPEACIATDL | IMOKa3aTCJIbHas (I)yHKIII/Iﬂ, XO0JI€ PCUICHUA OIIEpaTUBHO U TpujararoTcs

eI CTEINeHHas GyHKIHS, 3a1ay; Ka4eCTBEHHO

JIeSITeTLHOCTH, norapupMuveckas BIIA/IETh pelarsb

3a/1aBaTh (hyHKIH, HaBBIKAMH [TOCTaBIICHHBIE HA

napameTphl U | TPUTOHOMETPUYECKUE y4eOHo- MPaKTHIECKUX

KpUTEPUU ux | pyHkIuwy, o0paTHbIE | MCCIEN0BaTeNb | paboTax 3aJaud U

JOCTHKCHUA, (I)YHKI_[I/II/I; YMEHHUEC CKOH 1 apryMeHTHPOBATH

- BBISIBIISITH | CTPOUTH rpaduku MIPOCKTHOMN pe3yIbTaTh

3aKOHOMEPHOCTHU | U3YUYEHHBIX (GYyHKIMHA, | IEATSIBHOCTH,

W TIPOTUBOPEYHS | UCIONB30BaTh  TpauKu HaBBIKAMH

B MPH WU3YYCHUH TIPOIECCOB |  Pa3peIIcHI

paccmaTpuBaeM | M 3aBHUCHUMOCTEH, IpH npobieM

BIX SIBJICHUSX; pelIeHn  3a/1a4 U3 IPYTuX

- BHOCHTD | yU€OHBIX TPEAMETOB U

KOPPEKTHUBBI B | 33a/1a4 U3 PeaIbHOM KU3HU;

JIesATEeNbHOCTb, BBIPAXKATh dhopmynamu

OIIEHHBAThH 3aBUCHMOCTH MEXITy

COOTBETCTBHE BETTMIMHAMH

pe3yabTaTOB YMETh OTIepUPOBATh

TEJSM, TIOHATHSAMHU:

OIICHUBATH paImoHaIbHEIC,
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pUcKHu
MTOCJCACTBHI
JIesTEeNbHOCTH;

- pa3BUBaTh
KpEaTUBHOE
MBIIIJIEHUE MPHU
pereHnn
>KU3HEHHBIX
pooieM
Kontposb
3HAHUU 1o
onpeeIeHHbIM
npobiemMam
Kontpous
3HAHUS
TEOPETHYECKUX
OCHOB
MaTeMaTUKU

HppaliOHAIILHEIE,
MOKa3aTeNbHbIC,
CTEICHHEIE,
norapudmMuieckue,
TPUTOHOMETPHUYECKHE
ypaBHEHHS M HEPABEHCTBA,
HX CUCTEMBI

YMETh OTepHpoBaTh
MOHSATUSAMU:  CIy4YalHBIN
OIIBIT u Cly4aifHoe
coOrITHE, BEPOSATHOCTH
CIIy4aifHOTO COOBITHS;
YMETh BBIYHUCIISITH
BEPOSATHOCTH c
HCIIOJIb30BaHUEM
rpadMuecKux  METOJOB;
MIPUMEHSTh (hopMy Bl
CIOXXEHHUS U YMHOXKEHUS
BEPOSITHOCTEH,

KOoMOWHATOpHBIE (DaKTHl H
(hopMyJibl TIPU  pEIICHUU

3a/1a4; OIICHUBATH
BEPOSITHOCTH  PEalTbHBIX
COOBITHI; 3HAKOMCTBO CO
Cl1y4YallHbIMH
BEITNIMHAMY; yMEHHE
MIPUBOIUTh MIPUMEPHI
MIPOSIBJICHUS 3aKOHA
OOIBIITUX yucen B
TIPUPOTHBIX u
0OILLIECTBEHHBIX SBJICHUAX
YMETh OIEePUPOBATH
TTOHATHAMU: cpemHee
apudmernveckoe,
MeIuaHa, HauOoJbIlee H
HanMEHbIIIeE  3HAYCHHS,
pa3max, yMEHHe
U3BJIEKATh,
HWHTEPIIPETUPOBATH
nHpOpMAITHIO,
MPEJICTABIICHHYIO B
TaOIUIaX, Ha
quarpaMMax, — rpadukax,
OTpaXarollyl0  CBOWCTBa
PEAIBHBIX TPOIIECCOB U
SIBIIGHUH;  TIPENICTaBIIATH
HH(POPMAITHIO C TTOMOIITBIO
TabIUI] W JUarpamm;
HCCIIE0BaTh
CTATUCTHUYECKUE IaHHBIC,
B TOM qUCIIe c
MIPUMEHEHUEM

rpadMuecKUX METOJOB H
3JIEKTPOHHBIX CPEZCTB

YMETh OTepHpoBaTh
MOHATHAMH: ¢$yHKUUS,
HenpepblBHAs  (yHKUuS,
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POM3BOHAS,
riepBooOpaszHas,

ONpECIICHHBIM HWHTETpa;
YMETh HaXOJUTh
MIPOU3BOTHBIE

9JIEMEHTapHBIX  (QYHKIHNH,
UCIIONIB3YSl  CIPaBOYHEIC
MaTepHanbl, HCCIEA0BaTh
B TPOCTEHIINX CIydasx

hyHKIIHA Ha
MOHOTOHHOCTh, HaXOJUTh
HauOO0IbIINE u
HavMCHbBIIUE  3HAYCHUS
(hyHKIHIT; CTPOUTH

rpadMKd MHOTOUYICHOB C
HCIOJIb30BaHUEM

amnmnapara
MaTEMAaTHYECKOTO
aHaIu3a; MPUMEHSTh
MIPOU3BOIHYIO npu
pelieHun 3a7a4 Ha
IBIOKEHHE; pemiats
[IPaKTHKO-
OpUEHTHPOBAHHBIC 3aJa4u
Ha HauOOJIbIIINE n

HaMEHbBIIIHE  3HAYCHUS,
Ha HaxOXICHUE TIyTH,
CKOPOCTHU U YCKOPEHHUS

IIpuMepHbIe BONPOCHI JIs1 YCTHOTO ONPOcAa:

1 cemecTp

1. HarypanpHbie yncna. ApudMeTndeckue NelCTBUS Ha/l HATYPAIbHBIMU
yucnamu. [Ipusznaku nenumoctu. Hanbosnpiumii o01mi qe1uTenb.
Haumensbiiee ob1iee kpaTHoe.

2. PanuoHanbHble yuciaa. ApudpMeTHIecKue NeUCcTBUS Hall OOBIKHOBEHHBIMHU U
JNECATUYHBIMU poOsMHU. [IpoLIeHTHI.

3. HppauuoHanbHbie yncna. [leiictBurenbHbie uncia. [IpaBuia neicTBuil Ha
NeNUCTBUTENbHBIMY ynciaMu. CBolicTBa apuMeTHuecKuX ITeUCTBUM Hal
JNENCTBUTEIBHBIMU YUCIAMU.

4. Bunasl anreOpandeckux BbIpakeHU. JloMmycTUMBbIE 3HAUEHUS IEPEMEHHBIX.
O6unactb onpenenenus aaredpandeckoro Beipakenus. [lonsitue
TOKJIECTBEHHOI'O ITPe00pa30BaHus BbIpakeHUs. TOXIeCTBO.

5. Henblie paunoHanbHble BbIpaxeHUs. OTHOWIEHBI, MHOTOWIEHBI U Ollepaluu
HaJ HUMH. DOpMyIIbI COKPALLIEHHOTO YMHOKEHUS. Pa3nokeHrne MHOTO4IEHOB
Ha IIPOCTBIE MHOYKUTEJIH.

6. JlpoOHble parMoHaIbHbIE BhIpaXXeHUs. ApupMeTHIECKIE TEeHCTBUSL
panroHanbHBIX apobeil. [IpeoOdpa3oBanne paMoOHAIbHBIX BEIPAKEHUI.

7. YpaBHEHHUs: JIMHEMHBIEC; KBAAPATHBIC; YPABHEHUS, COAEPKAILIME IEPEMEHHYIO

oA 3HAKOM MOAYJISA, pallMOHAJIBHEBIC, 6I/IKBaI[paTHBIC.
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8. HepaBeHcrtBa: nuHelHbIe; NpOOHO-IMHEWHBIC; HEPABEHCTBA BTOPOU CTETICHH,
HEPABEHCTBA C MOAYJISIMU; PELICHUE PAMOHAIBHBIX HEPABEHCTB METOJIOM
IPOMEXYTKOB, TpaduuecKoe peleHue HEPaBEHCTB.

9. Cucrtemsl ypaBHEHUH C ABYMs IEpEMEHHBIMU. Pemenue cuctem AByx
YPaBHEHUH C IBYMsI IEPEMEHHBIMU: METOAOM MOACTAHOBKH; METOJI0M
CJIOKEHUS; METOJOM BBEJCHHS HOBBIX IEPEMEHHBIX; TpahUuUECKOe PEIICHHE.

10.JIunelinas @ynkuus. CoiicTBa, rpauk.

11.®yHKuMs, onuckIBaoIas 00OpaTHYIO NPONOPLUUOHAIBHYIO 3aBUCUMOCTb.
CoiicTBa, rpaduk.

12.KBagparuunas @yukius. CBoicTBa, rpadux.

13.Akcuomsl crepeomerpuu. [Ipocreiinme ciencTBus.

14.Ilepecekaromuecs, mapajyieabHbIE U CKPEIIUBAIOLINECS TPSIMBIE.

15.ITapannenbHOCTh MPSAMON U TJIOCKOCTH. IlapannenbHOCTh ABYX IJIOCKOCTEH.

16.¥Yron Mexay npsAMbIMU B IPOCTpaHCTBE. IlepnenauKyIIsipHbIE NpsMBIE.

17 1lepneHauKyasspHOCTD MPSAMOM U INIOCKOCTH (ONpeAesieHUE, IPU3HAK,
CBOWCTBA).

18.1lepneHauKyJap U HaKJIOHHAS.

19.Teopema o Tpex nepneHIuKyIspax.

20.IleprieHAUKYASAPHOCTD JBYX ILUIOCKOCTEH (OIpeaesieHne, MPU3HaK, CBOMCTBO).

21.Yron Mexay npsiMOM M TUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMU. JIByrpaHHbBIN
yTOJI.

22.PaccTosiHUSI MEX1y TOUYKAMH, MPSIMBIMU U TIOCKOCTSIMH.

23.BeKTopbl B IPOCTPAHCTBE.

24.0nepanuu HaJ BEKTOpaMU B TPOCTPAHCTRE.

25.Pa3noxeHne BEKTOpa Mo ABYM U TPEM HEKOJUIIMHEAPHBIM BEKTOPAM.

26.KopeHb n-oii CTeNeHu U3 AeMCTBUTENBHOrO unciia. CBONCTBA KOPHS N-OU
CTEIICHH.

27.AppanmoHanbHble ypaBHEHUS. METO/IbI pEILICHHUS.

28.Crenennas GyHKIMs, €€ CBOMCTBA U rpaduK.

29.Tloka3arenpHast GyHKIHS, €€ CBOWCTBA U TpaduK.

30.Onpenenenue gorapudma Moa0KUTEILHOr0 YUCIa 0 JTAHHOMY OCHOBAHUIO.

31.CgoiictBa norapudmos. [lepexo1 Kk HOBOMY OCHOBaHUIO Jiorapudma.
JlorapudmupoBaHue U NOTEHLIMPOBAHUE.

32.Jlorapupmuueckast pyHKUusA, €€ CBONCTBA U TpaduK.

33.MeTonbl pemeHus MoKa3aTeIbHbIX YPABHEHUMN.

34.1loka3aTenbHble HEPABEHCTBA.

35.MeTtoapl penieHus JorapuPpMuIecKiuxX ypaBHCHU.

36.JlorapudmMuueckrue HepaBeHCTBA.

2 cemecTp
1. Ilonstue yrina. U3mepenue yrioB. OnpenesieHlue TPUrOHOMETPUUECKUX
byHKIMN (depe3: eAMHUYHYIO0 OKPY>KHOCTD; TPOU3BOJIBHYIO OKPYKHOCTb;
IPSIMOYTOJIBHBIN TPEYTOJIbHUK).
2. TpuroHomerpuueckue QyHKIHUHA YUCIOBOIO apryMeHTa. 3HaKU
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TpUroHOMeTpUUecKuX (PyHKIMi. UeTHOCTh U HeYeTHOCTh. [lepnoAnuHOCTb.

CoiicTBa pyHKIUU Y =SINX u €€ rpadux.

CBoticTBa PyHKIIMU ) =—COSX u e€ rpaduk.

CaoiicTBa pyHKIMH Y =Iigx | e€ rpaduxk.

CgoiicTBa pyHKIMH Y =cigx u e€ rpaduxk.

[IpeoOpazoBanue rpaukoB TPUTOHOMETPUUECKUX (PYHKITUH.

CoOTHOUIECHUSI MEXAY TPUTOHOMETPUUECKUMU (PYHKIIUSIMH OHOTO

apryMeHTa.

9. ®opMyJBL: CI0KEHMS; ABOMHOIO apryMEHTa; CYMMBI U pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUUECKUX (PYHKIIHI.

10.®@opMybl pUBEACHUS.

11.Dopmysel: mpeobpa3oBaHUs TPOU3BEIACHUS TPUTOHOMETPUUECKUX (DYHKIIHIA B
CyMMY; IOHWKEHUS CTEIICHH.

12.@opMymbl: TOJIOBUHHOTO apTyMEHTA; BBIPAKEHNE TPUTOHOMETPUUECKUAX
(GyHKUMNA Yyepe3 TaHT'€HC MMOJOBUHHOTO apryMEHTa.

13.06parHbie TPUroHOMETpUUECKUe QYHKIMU () =arcsinx , y =arccosx ), ux
CBOMCTBa U TpaUKH.

14.0O6paTtHbIe TpUTOHOMETpUYECKUEe hyHKIMH () =arcigx |y =arcctgx), ux
CBOMCTBA U TpaduKmu.

15.ITpocreiinme TPUTOHOMETPUYECKHE YPABHEHUS: SINX =a; COSX =da .

16.1Ipocreiiiirie TPUrOHOMETPUYECKUE YPABHEHUSA: [gX =a; CIgX =a.

NN n kW

17.3aMeHa nepeMEeHHBIX MPU PEIIEHUN TPUTOHOMETPUUYECKUX YPABHEHUH.
Pemienne TpuroHoMeTpUYECKUX ypaBHEHUI MPUBEICHUEM K OJTHON (QyHKUINU
(c oAMHAKOBBIM apryMeHTOM). PelieHrne TpUroHoMeTpuuecKuX ypaBHEHU N
BUIa f (x) =0 ¢ MOMOIIBIO PA3I0KEHNE HA MHOKUTEIIN.

18.Pemenne 0qHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHUHN IEPBOM U BTOPO
CTCIICHU.

19.Pemenre mpocTEHIIMX TPUTOHOMETPUIESCKUX HEPABCHCTB.

20.beckoHeyHas 4ncia0Bas MocieaoBareabHoCTh. [Ipenen uncnoBoit
[OCJIE10BATEIbHOCTH.

21.Boruncnenue npezaena ¢pynkuuu. [Ipupaiienue apryMeHTa 1 npupaiieHue
byHKIUU.

22.HenpepsiBHOCTH QyHKITMU. TOukH pa3pbriBa GyHKIINH.

23. ACUMOTOTHI.

24.Ckopoctb m3menenus pynkmuu. [IponsBoaHas.

25.®opmynsl nupdepenupoanus. [IpaBuna nuddepenmpoBanusi.

26.1IponsBoHas cnoxHOM GyHKUMH. [IpuMepsl BBIYUCIEHHS TPOU3BOIHON
CJIOBHOU (DYHKIIMH.

2'7.DdU3NYECKUN U TEOMETPUIECKHUI CMBICI IIPOU3BOIHOM.

28.Bo3pacTtanue u yopiBaHuE GYHKIHUUA. DKCTPEMYM (PYHKIUH.

29.Haumensliee 1 HanOoJblliee 3HAYCHUs PYHKIUU.

30.Bropas nponsBoaHas. HanpaBieHue BbITYKIOCTH rpaguka GyHKIUU. Touku
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neperuoa.

31.AnropuTt™ uccienoBanus PyHKIIUU C TTOMOIIBIO0 POU3BOHON U MOCTPOCHUE
rpaduka QyHKIHIH.

32.Heompenenennsrii uaTerpan. OcHOBHBIE (HOPMYJIBI U TIpaBUiIa
UHTErprupoBanus. HemocpecTBEHHOE MHTErPUPOBAHUE.

33.MnTerpupoBanue METOA0M 3aMEHBI IEpeMEHHON. IHTerpupoBanue mo
YacTsIM.

34.0Onpenenennsbiii uaTerpain. @opmyna Hetorona-Jleitonuna. CroiicTBa
OMpEJIETICHHOT0 UHTETpaIa.

35.HenocpencTBeHHOE BHIYUCIIEHUE OMpPEAEIEHHOTO HHTerpasia. Beruncnenue
ONPEEIICHHOTO UHTErpaJia METOIOM 3aMEHBI TEPEMEHHOM.

36.Briuncienue mionianei 1 00beMOB € MTOMOIIBIO ONPECIICHHBIX HHTETPAJIOB.

37.1lpusma (HakJIOHHas, IpsiMast, TpaBwiIbHast). [Iomans 60K0BOM U MOTHOMN
noBepXHOCTH. OOBEM.

38.Ilapannenenumnen, nupaMuia, MpaBUIbHAs MUpaMUIa. Y CEUCHHAs! TUpaMuU/Ia.
[Tmomaas 60KOBOM M MOJIHOM MOBEPXHOCTH. OOBEM.

39.1IpaBuibHbIE MHOTOTPAHHUKU: TETPA3P (YE€THIPEXTPAHHHUK), TEKCABP
(LIECTUTPAHHMK) WK KyO, OKTasAp (BOCBMUIPAHHHUK ), HKOCA3IP
(IBaAIaTUTPAHHUK ), TOACKadIp (IBEHAIIATUTPAHHUK).

40.Hunuuap. [Tnomans 60k0BOM U MOTHON MOBEpXHOCTH. OOBEM.

41.Konyc. Yceuennbii konyc. [Imomnaas 60K0BOM U MOJHOM MOBEPXHOCTH.
O6bem.

42.1ap u chepa. [Lnomaas noBepxHocTH. OOBEM.

43.Knaccudukaius coObITHIA.

44.Knaccuueckoe onpenesieHre BeposiTHOCTU. CTaTUCTUYECKOE ONIPEACIICHUE
BEpOSATHOCTHU. ['eomeTpuueckoe onpeaeieHue BEPOSITHOCTH.

45.3nemMeHThl KOMOMHATOPHKHU.

46./leiicTBus Haa COOBITUAME. Teopema CII0KEHHUSI BEPOSITHOCTEH.

47.Y crioBHas BEpOSATHOCTH COOBITHS. Teopema YMHOKEHHUST BEPOSTHOCTEH.
HesaBucumebie coObITHS.

48.1TonsTHE CiTydailHON BETMYMHBL. 3aKOH PaCIpEeICHHs TUCKPETHOM
CIIy4allHOW BEJIUYHUHBL.

49.MaremaTruecKue onepaury HaJ| CIy4ailHbIMH BEJIMYMHAMU.

50.YucnoBble XapaKTepUCTUKH TUCKPETHBIX CIyYalHbIX BEJIMUUH (CpelHee
apupMeTnyecKoe, MoJia, MeAraHa, pa3max).

IIpumepHbIe KOHTPOJIbHBIE PadOThI:
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Kountpoabnasi padora Ne 1.

3agaHusi BXOJAHOTO KOHTPOJIS
Bapuanr 1
Oo0s3aTeabHAd YACTh

3aoanusa 1-4 ouenuearwomca ¢ 1 oann. Ilpu pewenuu 3mux 3a0anuii
3anuuiume nPAGUILHBLIL OMEEN U3 Uemblpex NPeod10IHCEHHBIX.

1 | Packpoiite popmMyiy COKpameHHOTO A) a’-2ab+b B) (a - b)(a + b)
2 2
YMHOKEHUS g’ - b B) &*+2ab-b T) (a- b)(a- b)
2 | [nowmans TpeyroabHUKa BEIYHUCIAETCS 110 A) S =as B) S :la %
dhopmyiie 2

B) S=2a% I) S:%a>b

3 Kakoe u3 cnenyronux uricen 3akioueHo mexay | A) 0,4 b) 0,5
qHCITaMHU 1—0 u % ? B) 0.6 N 07
4 | Mansl rpaduku ¢pynkuuit. Kakas ¢popmyna coorBeTcTBYyeT A _1 6
rpadMKy o HoMepom 3?2 ) 5"
1 ; 2) \ 3) \ B) y=x"-8x=l11
9
B) y=-—
I 1L 1 | X
of 1 % o] 1 ol 1 l—*) y =x + 5

3aoanusa 5-8 ouenuearomca ¢ 2 6anna. Ilpu pewenuu mux 3a0anuil
3anumume xX00 peuieHus u noJIy4eHHblil Omeem.

5. Berauciure l+E

2 5
6. Pemnre ypaBHeHue x°- 7x+10=0. Ecnu ypaBHeHHe numeeT 0oJiee 0JJHOTrO KOPHS,
B OTBET 3aNMUILIUTE MEHBIINNA U3 KOPHEM.
7. Ans pemoHTa Tpedyetcs 57 pynoHoB 0060eB. Kakoe HaumeHbl1ee KOJIM4eCcTBO
nayek 000MHOTO KJiest HY>KHO JJI TAKOTO PEMOHTA, ecli 1 mauka Kjiesi paccuuTaHa
Ha 5 pyJIOHOB?
8. Bricotra BH napannenorpamma ABCD nenu ero ctopony AD Ha oTpe3ku AH =2
U HD =32 . /Ilmaronanp napaiesorpamma BD =40 . Hautu miomaab
napajieorpaMmma.

I[OHO.]]HI/ITCJILHaﬂ 4acCTb
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3aoanue 9 ouenusaemca ¢ 3 oanna. Ilpu pewenuu 3moz2o 3adanus 3anuuwiume
X00 peuteHus, 000CHOGAHUE PeuleHUs U NOJIYyYeHHbLIL OMEem.

9. Pb100J10B pOILIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX MO
TEUEHUIO PEKHU, 3aTEM OPOCUII IKOPb, 2 Yaca JOBUJI PbIOY U BEPHYJICS OOpaTHO Yepe3
5 yacoB OT Hayaza nyremecTBus. Ha kakoe paccTossHUE OT MPUCTAHU OH OTILIBLI,
€CJIM CKOPOCTh T€UCHUSI PEKH paBHA 2 xu/u, a COOCTBEHHASI CKOPOCTh JIOJAKHU 6 xm/u ?
OTBeTHI:

Howmep 1 2 3 4 5 6 7 8 9

3amanus

OTtBeT b b B A 2,7 2 12 816 8
Bapuanr 2

Oo0a3aTesbHaq YaCTh

3aoanua 1-4 ouenuearomca ¢ 1 oann. Ilpu pewenuu 3mux 3a0anuii
3anuwiume nPAGUIbHBLIL OMEEM U3 Uemblpex NPeod10IHCEHHBIX.

1 | Packpoiite popmyiy COKpalieHHOTo A) (a - b)(az +ab+b? ) B) (az - b}g + sz
3 3
YMHOXEHUS a’ - b B) (a- b)(az } ab+b2) I (az - B Xa_ b)
2 | ®opmyna CYMMBI [IEPBBIX 71 *LICHOB A) S =a +dn B) S :lal +dn
apudmeTryecKoil nporpeccuu 2
o slarak o ave)
2 2
3 | Kakoe u3 cnenyromux yucen 3aknoyeHo | A) 11 b) 1,2
MEX1y YhciIaMu 12 u D ? B) 13 I 14
11 17
4 | Nansl rpaduku ¢pynkuuit. Kakas ¢popmyna coorBeTcTBYyeT 1
A) y=—x-6
rpaduky moa Homepom 3? 2
) ; 2) . 3) . B) y=x'-8x=l11
| B) y=--
s -\ k X
C n} 1 X o[ 1 g F) y =X +5

3aoanus 5-8 ouenusaromca ¢ 2 oanna. Ilpu pewenuu >mux 3a0anuii
3anuuiume xX00 peuwleHus U nOJLY4eHHblIL Omeem.

13 4

5. Bpruucimure —- —.

20 5
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6. Pemmre ypaBHeHne 7x° - 22x+3 =0. Ecnu ypaBHeHHE UMeeT Ooiee 0JHOTO
KOPH$I, B OTBET 3aIUIINTE OOJBIINI U3 KOPHEH.

7. TpoTyapHas IuIMTKa pa3MepoM 1M Ha 1M mpoaaeTcs B yrakoBKe 10 8 IITYK.
CKOJIBKO YyIIaKOBOK MOTPEOyETCs KYNUTh, YTOOBI BBUTOKHUTH IUTUTKOW MJIOIIAJKY
pasmepom 20M Ha 6M, TpU AOPOKKH pasMepoM 6M Ha 3M U OJIHY AOPOXKKY /M Ha 2m?
8. Ctoponsl napasuienorpamma paBHsl 32 u 64. BricoTa, onyIieHHas Ha EPBYIO
CTOpOHY, paBHa 48. HaiiguTe BBICOTY, ONYILIEHHYIO HA BTOPYIO CTOPOHY
napasuieJiorpaMmma.

JlonosiHMTEILHAS YACTh

3aoanue 9 ouenusaemca ¢ 3 oanna. Ilpu pewenuu 3moz2o 3adanusn 3anuuiume
X00 peuteHus, 000CHOGAHUE peuleHUs U NOJIYyYeHHbLIL OMEem.

9. Tenoxo MPOXOAMT 10 TEUEHHIO PEKU 10 TyHKTa Ha3HaueHus 70 KM U nocie
CTOSTHKHM BO3BPAILAETCS B IIYHKT OTNpaBieHus. Halnnure ckopocTs Teuebus pekw,
€CJIM CKOPOCTh TEIIOX0/1a B HEMOABM)KHOW BOJIE paBHa 18 KM/4, cTOsIHKA AyiuTces 4
yaca, a B IIyHKT OTIIPABJICHUS TEIJIOXOJ BO3BpalaeTcs yepe3 12 yacos nocie
OTIUIBITUS U3 HETO.

OTBETHI:

Howmep 1 2 3 4 5 6 7 8 9
3amanus

OtBer A B A A -0,15 3 24 24 3

Kountpouabnasi padora Ne2
no teme «lIpssmMble u mIockocTH B nmpocTtpancTBe. KoopaAuHATBHI U BEKTOPHI B
NMPOCTPAHCTBE»

Bapmuanr 1
1. Yepes konHen 4 oTpe3ka AB npoBeieHa II0CKOCTh. Uepe3 koHel B u Touky C
ATOr0 OTpe3Ka MPOBEJICHbI MapajuiesibHbIE IPSIMbIE, IEPECEKAIOIINE IITIOCKOCTh

B Toukax B u C;. Haiigure qmuny orpeska BB, ecmu CC, =15cm
AC :CC, =2:3.

2. IIpameie AB, AC n AD nonapHo nepneHauKyJsspHbl. Halitn otpe3ok CD, eciu:
AB =3cm, BC =Tcm, AD =1,5cm.

3. U3 Touek 4 u B, nexamux B AByX MEPIEHAUKYISIPHBIX IUIOCKOCTSX, OMYIIEHBI
nepneHauKysapel AC u BD Ha npsiMyro nepecedeHus miockocrei. Haliogure
nmuny orpeska AB. Ecnm: AC =6m , BD =Tm, CD =6m.

4. TlocTpoiiTe TOUKH A(g; 3; 4), B(4; -2; -3}, C(— 3; 5; -2), D(6; 0; 8).
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5. Haiinure nepumeTp TpeyroibHUKA, 00Pa30BaHHOI'O BEKTOpAMU A®B, B% 151 CZ,
eClIn A(8; 0; 6J, B(S; - 4; 6), C(6; -2; 5).

6. JlaHbl BepIIMHBI TPEYTOJbHUKA A(— I; 4; 1), Bb; 4, -2}, C (5; 2; - 1). Haiitu
KOCHHYC yrua B.

Bapuanr 2

1. Yepes konen 4 orpeska AB nmpoBeneHa mIocKocTh. Yepes konen B u touky C
ATOr0 OTpe3Ka MPOBEJICHBI MapajuiesIbHbIE IPSIMbIE, TEPECEKAIOIINE IITOCKOCTh
B Toukax B, u C,. Halinute muny orpeska BBy, ecnmu AB =6cm ,

AC:CC, =2:5.

2. IIpsameie AB, AC u AD nonapHo nepneHauKyspHbl. Haiitn otpe3ok CD, ecnu:
BD =9cm, BC =16cm, AD =5cm .

3. U3 touek 4 u B, nexamux B IByX MEPIEHIUKYISIPHBIX TUIOCKOCTAX, OMYIIEHBI
nepneHauKyspsl AC u BD Ha npsiMyto nepecedeHus miockocrei. Haiinure
nmuny orpeska AB. Ecom: AC =3m, BD =4m, CD =12m.

4. TloctpoiiTe TOUKH A(— 2; 3; - 4), B(3; 2; - 5), C(— 6; 2; 3), D(l; 5; O).

® ® ®
5. Haiinure nepumeTp TpEyroyibHUKA, 00Pa30BaHHOTO BEKTOpaMu AB, BC U CA,

ecnn A(7; -4 5), BL 1, 8, -2), cb1z -1 6)
6. JlaHbl BEepIIMHBI TPEYTOJIbHUKA A(l; I; 5), B(— 2; 0; 7), C(— 3; -2; 5). Haiitn
kocunyc yrna C.

Kontpouabnast padora Ne3
no teme «Crenenn u kopHu. CTeneHHas, moka3areJibHasi U JorapupmMuieckas

GyHxkummn»

Bapuanr 1

1. BeinosHuTe 1€MCTBUS
a) 2a°x° 6bay’ by | 6) 4a°x’y 8a‘x’y*

3p°y* Shxt atxt’ Sb’cz* " 3bc’zt
2. YnpocTture BbIpaKEHHE
a) 32ab> R/164°p’ ; 0) Va Va V24° .
3. Bbmuaucaure

g4
) 0,5- log, /5 —s

a) 107 . ) 3677 Y. By Tg64- g8 ;

r) 2log,; (\/5 + 1)‘ log, s (\/5 + 2/"

4. Pemute ypaBHEHHUS:
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2x2

a) 2% +23%"- 80 =0; 6) B8 g

&o
B) log, x- 10g9x+10g8]x=%; r) log’x- 4log,x+3 =0.
5. Pemure HEpaBEHCTBO:
a) 8‘19 <L; 0) 77 <1 B) log,(x-3)>0.
elg 81
6. Iloctpouts rpaduk GyHKIUU:
x+3

a6
a) y=¢c-+ -1; 0) y=log3(x-4).

elg

Bapuanr 2
1. BrimosHuTe neicTBus
4a’b* 15bc 2cd 2a°b%¢* 4a’bh e’
a) 4 43 6 32 o 6 3.4 8: 3.3 _4°
5c¢’d” 8a’d” 3ad 3xy'zo 5x'yz

2. Ympoctute BbIpakxeHHe

a) Sab’c Xla’b'c Xb’ct ; 0) Va® S\/Cl—4 .

3. Bpraucaure

lg4
- 0,5+log, 2 R
a) 10%>1. g) 497779, by Tgl6-1gs ;

r) log, (gn/gh/f}*logs bx/g- «/EJ

4. Pemmre ypaBHEHHE:
a) 7%-6X°+5=0; 6) 20205 =442 54

B) 10g3x+10g9x+10g27x=%; r) log2x+2log,x-8=0.
5. Pemmre HEPABEHCTBO:

T A

b

6. Iloctpouts rpaduk GyHKIINUH:

X-2

a) yzgig +2; 0) y=log2(x+3).
elo
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Kontpoabnasi padora Ne4
1o teMe «OCHOBBI TPUTOHOMeTPUHU. TpUroHomerpuyeckue PyHKIUM?

Bapuanr 1
sin 205° X0s275°
1g200° >1g105°

1. OnpenenuTs 3HaK BBIPAXKEHUS

2. BplunciuTh 3HaYCHHS cosa , fga M ciga , €CIIM sina :%, al 2%’; p2.
e 2]
3. Beruncaure sing ﬁ0++cosl7—p+tg22—p- t 37p
é 6 g 3 3 4
4. Pemurte ypaBHEHHUE:
A2, R 2 _o-
1) sinx == 2) cigx =-3; 3) cos’x- cosx-2=0;
4) sin’ x- 10sinx >osx +21cos’ x =0.
5. Pemure HEpaBeHCTBO
1) sinx>%; 2) cosx<-g; 3) tgx>?; 4) ctgx<l.
Bapuanr 2
cos175° »tg300°
1. Onpenenuth 3HAK BBIPAKECHUS — . —.
sin297° %g135
o ;&8P ., 0
2. BpluncauTh 3HaYCHUS cosa , fga U ctga , €CIIM sina =-0,3, al 97, 2p =
& 7]
3. Beruucnure sin? ﬂg tg?‘iﬂg‘glg 23p % ctglgp .
e 4 e 40 6
4. Pemute ypaBHEHHUE:
1) cosx=- g; 2) ctgx zg; 3) 6sin’x- Ssinx+1=0;
4) sin’x- 6sinx Xosx +5cos’ x =0.
5. Pemmnre HEpaBEeHCTBO
: L. V3. :
1) sinx <- 2) cosx > ==; 3) tgx<-1; 4)  cigx > 3.

Koutpoabnasi padora NeS
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no teMe «Hayajna mMareMaTm4ecKoro aHajJau3a»

Bapuanr 1
1. Beruucaure npenens:
2 2 _
1) lim x2+10x+25; 2) hm3x2 dx +1 : 3) 1imx>_COS3x.
x®-5 x*+3x-10 W®¥ x* +5x-2 x®0  gin6x

2. BerymcinTe MPOM3BOIHYIO [ (x) IPU TAaHHOM 3HAYEHHH apryMEHTa X:
1) f(x)=4x3-3x2-x-l, nmpu  x =-1;
2) f(x)Z@f - 1}52 +1), npu  x =1;

3) f(x):sin22x, pH x :lp—6.

o 1 |
3. Haiigute Hanbobliee 1 HAUMEHbIIIEE 3HaUeHHEe PYHKIUU y :Ex2 - gx3 B

3a1aHHOM mpomeskyTke x1 [; 3]
4. Uccnenyiite QyHKIMIO HA SKCTPEMyM y =2x" - 9x” +12x - 8.
5. Haiigure TOYKH rmeperuda KpuBoi y =x* - 8x° +18x” - 48x +31.

6. Beruuciaure uHTErpal:
p/3 3

| dx . dx
D 6= 2) cyinxdx; 3) O0—-
1/2 X’ oO ﬁ\/4' x°
Bapuanr 2

1. Bpruucaure npenens:
1) lim—2X5x3 gy g, 20 e 3) limSnX
x®3-15- 4x +3x ¥ xT +2x-3 ¥®0 x cos2x
2. Bprumciaure npou3BoaHyKO [ (x) IIPU TAaHHOM 3HAYCHUHU apTyYMEHTA X:
1) f(x)=3x4-2x2+4x-1, nmpu  x =-1;
2) f(x)zk)(3+x2kv2-1), npu  x =-1;

3) f(x)20052 2x, TIPU x :1p—6.

3. Haiimute HanOobIee M HAUMEHbBINEE 3HAYCHUE PYHKIIMU y =- x° +9x” - 24x +10
B 3a1aHHOM NpoMexyTke x1 [0; 3].

4. Hccnenyite QyHKIUIO HA SKCTPEMyM y =2x° - 3x° - 12x +8.

5. Haiimute Touku nepernda KpuBoit y =x*- 6x’ +12x* - 10.

6. Bpruucnure uHTETpa:

vz g p/4 Sk
1) C‘)F; 2)  (yosxdx; 3) o—-
1/3 -p/4 0V9- x

KonTpoabnas pabora Ne6
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Imo TeMe «MHOI‘OFpaHHI/IKI/I H Te¢J1a BpalllCHUS>

Bapuanrt 1
1. Hangure auaroHaiy npssMoyroJibHOTO apajuleIeUAIe a 0 TPEM €ro
u3Mepenusm 1, 2, 2.
2. OcHOBaHHE MUPAMUIBI — IPAMOYTOJIBHBINA TPEYTOJIBHUK C KareTaMu 6 cv 1 8 cm.
Bce aByrpansbie yIuibl IIpM OCHOBAaHUM NUpaMusl paBHbl 60°. Hailaure BbICOTY
MAPaMHU/IBI.
3. Bricota konyca 12 cM, o6pa3ytomas 13 cM. Haiiiure miomaas moTHoMl
MOBEPXHOCTHU U 00BEM KOHYCA.
4. Haitnute nenTp U paanyc R chepsl x° - 6x+)° +8y +z° - 4z+4 =0.
S.Haitgure paccTosiHhE OT TOYKHU A(6; -3 - 2) 10 cdepsl, 3aJaHHON ypaBHEHHEM

X +y’+z° =9,

Bapuanr 2
1. HaliguTe auaroHany npsMOyTOIbHOIO NapajulesIeIAIIe1a IO TPEM €ro
U3MepeHusim 6, 6, 7.
2. OcHOBaHHE MUPAMUJBI — IPSIMOYTOJIbHBIN TPEYTOJIBHUK C KATETOM S CM H
runoteny3on 13 cm. Bee aByrpaHHbIe yIiibl TP OCHOBaHWU MUpaMUbl paBHbI 60°.
Haiinure BbICOTY IMpaMuAbL.
3. Bricota konyca 6 cM, oopa3zyromas 10 cm. Haiinure miomaas nogHou
MOBEPXHOCTU U 00BEM KOHYCA.
4. Haitnute neHTp U paanyc R chepsl x’ - 2x+y° - 4y +z° +2z- 10 =0.
S.Haiigure paccTositHUE OT TOYKHU A(— 1; 2; 2) 10 cdepsl, 3aJJaHHON ypaBHEHUEM

X +yt+ 27 =25,

Kountpouabnast padora Ne7
10 TeMe «JJIeMeHThI TEOPHH BEePOSITHOCTEH M MATEeMaTHYeCKOH CTaTHCTHKID)

Bapuanr 1
1. Bpolensl ABe urpaibHble KOCTU. HaliTh BEPOSTHOCTH TOTO, UYTO CyMMa OYKOB Ha
BBINABIIKX I'PaHIX — HEYETHAsI, IPUUEM Ha IpaHu XOTs Obl OTHOM U3 KOCTEH
MOSIBUTCSI TPOMKA.
2. BeposTHOCTB TOTO, YTO CTYJIEHT CIACT MEepBbIi 3k3aMeH, paBHa 0,9; BTopoit — 0,9;
tpetuii — 0,8. Halinure BEpOATHOCTH TOrO, YTO CTYAEHT CAACT TOJIBKO 2-H DK3aMEH.
3. B uexe padotaet 10 my>xuuH u 5 )xeHuuH. [1o TabenbHBIM HOMEpaM Haynauy
0TOOpaHbl NATh YenoBek. Hailanre BEposSATHOCTh TOrO, YTO CPEAN OTOOPAHHBIX JIUI]
OKaXYyTCsl TPH >KEHILUHBI.
4. Ha ocHOBaHMU JaHHBIX TAaOJIUIIBI IPEJICTABbTE B BUE CTOJIOUATON U KPYTOBOM
qyarpamMMBbl pacipeielIeHue HEKOTOPOro npu3Haka X.

x| 1 2 | 3 [ 4 | 5 |
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w01 03 | 03 | o1 02 |
5. IlocTpoiTe MOJUTOH YaCTOT U MTOJUTOH OTHOCUTEIBHBIX YaCTOT HEKOTOPOTO
IIpU3HAaKa X, pacnpeacicHue KOTOPOro MPeICTaBICHO B TaOIHIIE:
X 1 3 5 7 9
M 3 0 5 7 5

6. HalimuTe pasmax, MOy, MeIlMaHy U CpeJiHee 3HaueHUEe BEIOOPKHU, 33 IaHHON
TaOJINIICH pacIpeie/ICHUs 3HaYCHUH BEIMYMHEI X 110 YaCTOTaM:
X -1 3 4 5 7
M 2 3 4 4 |
[TocTpoiiTe MOAUTOH YaCTOT 3HAYEHUM BETMYHUHBI X. YKAXKUTE HA PUCYHKE pa3Max,
MOJly ¥ ME€IMaHy 3aJIJaHHOM COBOKYITHOCTH JaHHBIX.

Bapuanr 2
1. BpolieHsl ABe UrpalibHble KOCTU. HaliTh BEPOSTHOCTH TOTO, UYTO CyMMa OYKOB Ha
BBIMABILINX IPaHIX — HEYETHAsI, IPUYEM Ha IpaHu XOTs Obl OTHOM U3 KOCTEN
NOSIBUTCS IIATEPKA.
2. BeposTHOCTB TOTO, YTO CTYJEHT CIACT MEepBbIi 3Kk3aMeH, paBHa 0,9; BTopoii — 0,9;
tpetuii — 0,8. Halinure BEpOATHOCTH TOrO, YTO CTYACHT CAACT TOJIBKO 3-i HK3aMEH.
3. B rpynme 12 ctyneHTOB, cpeii KOTOPBIX 8 OTIIMYHUKOB. I10 crincky Haymagy
oToOpanbl 9 crynenToB. Haiiaute BeposiTHOCTh TOTO, YTO Cpe/id OTOOPaHHBIX
CTYJICHTOB ISITh OTJINYHUKOB.
4. Ha ocHOBaHUU JaHHBIX TAaOJIUILIBI IPEICTABbTE B BUE CTOJIOUATON U KPYTOBOM
JarpaMMbl pacrpeeneHre HEeKOTOporo npusHaka X.

X 1 2 3 4 5

w 0,3 0,3 0,2 0,1 0,1
5. IlocTpoiTe MOJUTOH YaCTOT U MTOJUTOH OTHOCUTEIBHBIX YaCTOT HEKOTOPOTO
IIpU3HAaKa X, pacnpeacicHue KOTOPOro MPeICTaBICHO B TaOIHIIE:

X 11 12 13 14 15 16

M 6 5 2 3 1 3

6. HalimuTte pasmax, MOy, MeIlMaHy U CpeJHEe 3HaUYeHUE BEIOOPKHU, 33/IaHHON
Ta0JIMIIeH pacrpeiesieHrs 3HAUeHU BEeJIMYMHBI X 110 4acTOTaM:
X 2 3 4 5
M 3 4 | 3
[TocTpoiiTe MOMUTOH YaCTOT 3HAYEHUM BETMYUHBI X. YKAXKUTE HA PUCYHKE pa3Max,
MOJly ¥ ME€IMaHy 3aJJaHHOW COBOKYITHOCTH JAHHBIX.
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7.4. OueHo4HbIE CPeACTBA AJIsl IPOBEACHHUS MPOMEXKYTOYHOI aTTeCTallul

HpOMC)KVTO‘IHaSI ATTCCTAll M

ITpumep
®opMma bl
arrecTany | 3HaHUI VYmMmeunusa Jiranbie Kadectsa OLICHOYH
" CTyZACHTa X

CPEICTB
Ox3amen | O0mme pe3yabTaThl | CAMOCTOATEIBHO Bomnpocsl

OCBOCHUS TUCIUTUINHBI (hopmynHupoBaTh 5 51
aKTyalnu3upoBaTh OuneTs
npoOieMy, paccMaTpuBaTh npuiara
€€ BCECTOPOHHE; IOTCSI

Ok3amen | OGmue pe3ynbTaTHl | - yCTaHaBINBATh Bormpocst

OCBOCHUS TUCIUIUIMHBI CYLIECTBEHHBIN MIPU3HAK u
WIN OCHOBAHUS ULt OMIIeTHI
CpaBHEHUs, Kiaccupukammuu rpuiara
000011IeHNS; OTCA
- OTIPEIEIATh e
JIeSITENIEHOCTH, 3aJ1aBaTh
napameTpsl U kputepun ux | OcBoeHue o0mux

JOCTHIKCHUS;
- BBISIBIISITH
3aKOHOMEPHOCTH "
NPOTHUBOPEYHS B
paccMaTpuBaeMBbIX
SIBJICHUSX;

- BHOCUTb KOPPEKTUBHI B
JICSITETIBHOCTh,  OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB

LEeIsIM, OICHUBATh PHUCKHU
MOCJIEACTBUI
JIeSITEILHOCTH;
- pa3BuUBaTh KpEaTUBHOE

MBIIUICHAE TpPU PELICHUN
JKU3HEHHBIX MPOOIeM

Kontpous 3HaHUI 10
OTIpeeNIeHHBIM MpobaeMam

KOHTpOJ’IB 3HaHUA
TCOPETUIYCCKUX OCHOB
MaTEMaTHKH

r pPaMOTHO nus3jaratb

TEOPETUUYECKUI MaTepual u
YMEJNO MIPUMEHATH €r0 MPHU
peuieHun MPaKTUYECKUX
3a/aq

pe3yIbTaTOB OCBOSHUS:
- B YacTH TPYIOBOTO
BOCIIMTAHUS,

- OBJIIaJICHHE
YHUBEPCATbHBIMH
y4eOHBIMU
IM03HABATEILHBEIMU
JIEHCTBHSIMU,

- OBJIaJICHHE
YHUBEPCATbHBIMHU
y4eOHBIMU
MOKa3aTeIbHBIMU
JEUCTBUSIMU

7.4.1. IlpuMepHbIe BONIPOCHI ISl IPOBEICHHUS MPOMEKYTOYHOM ATTECTALNH

1 cemecTp
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1. HatypanpHuble uncna. ApudgmeTndeckue AeCTBUS HAJl HATYPATbHBIMUA YHCIaMHU.

[Ipu3Haku 1enumocCTHu.

2. HaubGonpmmii oOmuii aenutens. HauMensIee obmiee kpaTHoe.

3. PanmonanwsHbie uncna. ApudmeTudaeckue ASHUCTBUS HAJl OOBIKHOBEHHBIMU U
JECATUIHBIME JIpoOsimMu. [IporieHTHI.

4. UppaumonaneHbie uncia. JleictBurenpubie uncna. [Ipapuna neiictBuii Haj
NeUCTBUTENbHBIMU ynciaaMu. CBOMCTBA apupMeTUUECKUX JACUCTBUM HAll
JNEUCTBUTEILHBIMH YHCJIAMU.

5. Buasl anredpandeckux BolpakeHUi. JlonycTrMble 3HAaU€HUSI IEPEMEHHBIX.
OGnacTe onpeaeseHus aaredpandeckoro BoipaxeHus. [IoHsITHE TOXIECTBEHHOTO
npeoOpa3zoBaHus BeIpaxkeHUs. ToxAeCTBO.

6. Llenbie paunoHanbHble BbIpaxeHus. OTHOUYIEHbI, MHOTOWIEHBI U ONEpalliy HAJl
HUMH.

7. ©OpMyJIbl COKPAIIEHHOTO YMHOXKEHUS. Pa3iiokeHre MHOTOYJICHOB Ha ITPOCTHIC
MHOHTENH.

8. JlpoOHbIE parmoHAIbHBIC BEIPAKECHUS. ApU(DMETHUCCKUE TEUCTBUS
parmoHabHBIX Ipobeii. [IpeoOpazoBanme parmOHAIBHBIX BRIPAXKEHUH.

9. YpaBHEHHUs: JUHEHHBIE; KBaIpaTHbIEC; OUKBaPATHHIE.

10.YpaBHeHus, coaepxanye NepeEMEeHHYIO 101 3HAKOM MOJTYJIS.
11. PannoHanbHble ypaBHEHHUS.

12.HepaBeHcTBa: nuHEHHBIS; TPpOOHO-TUHEHHBIC.

13.HepaBeHcTBa BTOPO CTEIICHM.

14.HepaBeHcTBa ¢ MOJYJISIMM.

15.PemieHne pauOHAIBHBIX HEPABEHCTB METOIOM IPOMEKYTKOB.

16.'paduaeckoe perieHue HEPABEHCTB.

17.Cuctembl ypaBHEHH C ABYMs IIepeMEHHBIMU. MeTO/1 1T0OJICTAHOBKH, METO/I
CJIOKEHUS.

18.CucreMbl ypaBHEHUH ¢ AByMS IEpEMEHHBIMH. MeTo/ BBEIEHUS HOBBIX
NEPEMEHHBIX, TPahUUECKOE PELICHHUE.

19.JIunelinas @ynkuus. CoiicTBa, rpaduk.

20.DyHK1MS, ONKCHIBAIOIIA 0OPATHYIO MPONOPLUUOHAIBHYIO 3aBUCUMOCTb.
CoiicTBa, rpaguk.

21.KBagparuunas pynkuus. CoiicTBa, rpaduk.

22.Axcuomsl ctepeomerpud. [IpocTeninime cieacTBusl.

23.11epecekaroiuecs, NapaJiIeIbHbIE U CKPEIIUBAIOIIHUECS TIPSIMBIE.

24.1TapamienbHOCTh NPSIMOM U TUIOCKOCTH. [lapaiienbHOCTh IBYX MJIOCKOCTEN.

25.Yr1oa Mexay npsiMbIMU B pocTpaHcTie. [lepneHaAnKyasipHbIE IPsIMBIE.

26.1lepneHauKyJIApPHOCTD MPAMON U MIIOCKOCTH (OIpeaeIeHue, IpU3HaK, CBOMCTBA).

27.1lepneHauKyJIAp U HaKJIOHHAS.

28.Teopema o0 Tpex NePHEHIUKYIIAPaAX.

29.IleprieHAUKYISPHOCTD JBYX IUIOCKOCTEH (OIpeaesieHne, MPU3HAK, CBOWCTBO).

30.Yron mexay NpsAMou U INIOCKOCTBIO. YTOJI MEXKAY ITIOCKOCTAMMU. J{ByrpaHHbIN
yTOJL.

31.PaccTosiHus MKy TOUKaMH, MIPSMBIMU U TJIOCKOCTSMH.
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32.BekTopsl B ipocTpaHcTBe. Onepanuu HaJ BEKTOpaMH B TPOCTPAHCTBE.

33.Pa3noxxeHne BEKTOpa 1O IBYM U TPEM HEKOJJIMHEAPHBIM BEKTOPAM.

34.KopeHb n-oii CTENEHU U3 IeUCTBUTENbHOIO uncia. CBoMCTBa KOpHS n-0i
CTEIEHHU.

35.UppauroHanbHable ypaBHEHUSA. MeToabl pereHus.

36.CrenenHas (pyHKLHsI, €€ CBOMCTBA U IpadUK.

37.1lokazaTenbHas QyHKLHS, €€ CBOMCTBA U IpaduK.

38.0Omnpenenenue sorapudma NoJ0KUTEILHOTO YKCIIA MO JaHHOMY OCHOBAHUIO.

39.CgoiicTBa norapudmos. Ilepexoa kK HOBOMY OCHOBAaHHMIO Jiorapudma.

40.Jlorapudmuueckas pyHkuMs, €€ CBOWCTBA U rPaUK.

41.MeTopl petieHus: OKa3aTebHbIX YpaBHEHUN.

42.1TokazaTenbHble HEPABEHCTBA.

43.MeTojbl petieHus Jorapu(pMUIeCcKux YpaBHEHHM.

44 . Jlorapudmudeckre HEPaBEHCTRA.

2 cemecTp
1. Ilonsitue yrina. U3mepenune yrioB. OnpeaeneHue TPUrOHOMETPUIECKUX
GyHKIM (depe3: eMUHUYHYIO OKPYKHOCTh; IPOU3BOIBHYIO OKPYKHOCTB;
IPSIMOYTOJIBHBIN TPEYTOJIbHUK).
Tpuronomerpruyeckre PyHKIUU YUCIOBOTO apryMeHTa. 3HaK1
TPUTOHOMETPUUECKUX (DYHKIIHIA.
YeTHOCTh ¥ HEYETHOCTh TPUTOHOMETPUUECKUX QPYHKIUH. [leproauuHoCTb.
CsolictBa QyHkuuu » =sinx u e€ rpaduk.
CaoiicTBa pyHKIIMU ) =COSX U €€ rpadux.
CpoiicTBa pyHKIIUU Y =igX U €€ rpaduk.
CpoiicTBa pyHKIIMH Y =cigx u e€ rpaduk.
[IpeoOpazoBanue rpapukOB TPUTOHOMETPUUECKUX (PYHKIUH.
CooTHOLIEHUSI MEXKIYy TPUTOHOMETPUUECKUMU (DYHKIHMSIMU OJTHOTO
apryMeHTa.
10.DopMynbl CI0KEHUS U JBOMHOTO ApTyMEHTA.
11.®opMynsl CyMMBI M pa3HOCTUA OJJHOMMEHHBIX TPUTOHOMETPUYECKUX (PYHKIUH.
12.®@opmynbl PUBEICHMUS.
13.®opmyiel npeoOpa3oBaHusl MPOU3BEACHUS TPUTOHOMETPUUECKUX (QYHKIIUI B
CyMMYy.
14.®opMyabl MOHUKEHUS CTETICHH.
15.®opmMysbl MOJTOBUHHOTO ApryMEHTA U BBIPAXKEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI yepe3 TAaHTeHC MOJIOBUHHOTO apryMEHTa.
16.06paTHBIE TPUroHOMETpUUeCcKUe GyHKIUMK () =arcsinx ,y =arccosx), ux

CBOWCTBA U TpaduKwy.

17.006paTHbIe TpUrOHOMETpHUECKUEe GyHKIMU (Y =arcigx |y =arcctgx), ux
CBOMCTBA U IpauKu.

18.IIpocreiime TPUTOHOMETPUUECKHE YPABHEHUS: SINX =a; COSX =a .
YacTtHble ciryyau.

N

A AR
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19.Ilpocreiiiirie TPUrOHOMETPUUYECKHUE YPABHEHUS: I€X =a ; cigx =a. YacTHble

CIIy4aHu.
20.3ameHa EpEMEHHBIX IIPU PEILIEHUN TPUTOHOMETPUYECKUX YPABHEHUN.

[Ipumep.

21.Penienrie TPUrOHOMETPUUECKUX YPaBHEHUIN IPUBEACHUEM K OHON (DYHKIIMH
(c onrHAKOBBIM apryMeHToMm). [Ipumep.

22.PemieHne TPUrOHOMETPUYECKUX YPABHEHUM BUaA [ (x) =0 ¢ TOMOILBIO

pasnokeHue Ha MHOXUTENU. [Tpumep.
23.PemieHrne OQHOPOIHBIX TPUTOHOMETPUYECKUX YPAaBHEHHUI NIEPBOM U BTOPOM
creneHu. [Ipumep.

24.PemieHre NpOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

25.beckoHeYHasi YUCa0Bas nociaeaoBaTeabHoCTh. [Ipenen yncnoBoii
NI0CJIEJOBATEIBHOCTH.

26.1Ipenen ¢pynkmun. Teopemsl 0 mpeaenax.

27.HenpeppiBHOCTh PyHKIMU. ToukH pa3pbiBa GyHKLIUH.

28.ACUMIITOTHL.

29.Ckopoctb usmenenus pynkuuu. [IpousBoaHas.

30.Dopmynsl nuddepenunpoBanus. [IpaBuna nuddepentupoBanus.

31.1IpousBoaHas cinoxxkHoi ¢pyHKUMU. [IpumMepsl BEIYMCIIEHUS IPOU3BOIHOM
CJIOBHOM (DYHKITUH.

32.®Ou3NYECKUid U TEOMETPUUYECKUNA CMBICI TPOU3BOIHOM.

33.Bo3pacranue u yobiBaHHE PYHKIIUU. DKCTPEMyM (QYHKIIHH.

34.Haumensliee u HauOoJIbIlIee 3HAUCHUS (PYHKITUH.

35.Btopas nmpousBoanas. Hanpasnenue Boimykiaoctu rpaduka Gysakiuu. Touku
neperuoa.

36.11onHOE nccneaoBaHue PYHKIMU C TOMOIIBIO POU3BOJHON U MOCTPOEHUE
rpaduka QyHKIHH.

37.Heonpenenenuplii uHTerpan. OcHoBHbIE (POPMYJIbI U ITpaBUia
UHTEIPUPOBAHUS.

38.HenocpencrseHHoe uHTErprpoBanue. MHTErpupoBaHne METOI0M 3aMEHbI
IIEPEMEHHOU.

39.luTerpupoBaHue MO YACTSIM.

40.0npenenennbiit uaterpait. ®opmyna Hetotona-Jlelionuma. CBolicTBa
ONPEIEIICHHOrO UHTErpaa.

41.HenocpeacTBEHHOE BBIUHUCICHUE OIPEIEIEHHOI0 HHTETpaa. Berunucinenue
ONPEJEIECHHOT0 HHTETpajla METOAOM 3aMEHBI IEPEMEHHOM.

42 .BplunciieHne Iomaei MIOCKUX (PUryp ¢ MOMOIIBIO OMPEIEICHHbIX
WUHTETPaJIOB.

43.Briunciienue 00beMOB T ¢ TOMOUIBIO ONPEACIEHHBIX HHTETPAJIOB.

44 Tlpusma (HakJIOHHAS, IpsMasi, TpaBuibHas). [nomaas 60KOBOM U TIOTHOM
noBepXHOCTH. OOBEM.

45.Iapamnenenunen, kyo. [Lnonaas 60koBoM U moHOM moBepXHOCTU. OOBEM.

46.I1lupamuna, mpaBwibHas nupamua. [momaas 60KOBOM U MOJIHOM
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noBepXHOCTH. OOBEM.

47.Y ceuennas nupamuja. [nomaas 60koBo# 1 oHOM moBepxHOCTH. OOBEM.

48.Hwmnnp. [lnomans 60k0BO# U MOMHOM moBepxHOCTH. O0BEM.

49.Konyc. [1nomans 60KOBO 1 MOTHON MTOBEPXHOCTH. OOBEM.

50.Yceuennslit konyc. [1nomaas 00xoBOM U OTHON MOBepxHOCTU. OOBEM.

51.11ap u cdepa. YpaBuenue cdepsl. [1no1anb moBepxXHOCTH.

52.111ap u cepa. O6beM. OOBEM 1IaPOBOI0 CETMEHTA U IIAPOBOTO CEKTOpA.

53.Knaccudukamusi cCoObITHIA.

54.Knaccuueckoe onpeaeneHne BepoaTHOCTUH. CTaTUCTUYECKOE ONPEAECTIEHUE
BEPOSATHOCTHU. ['eomeTprueckoe onpeaeieHue BEPOSITHOCTH.

55.91eMeHThl KOMOMHATOPUKH.

56.JleiicTBUs Ha COOBITHSAMU. TeopemMa CII0KEHUSI BEPOSITHOCTEH.

57.YcnoBHasi BEpOSITHOCTh COOBITUA. TeopemMa YMHOKEHHS! BEPOSITHOCTEH.
HesaBucumelie coObITHS.

58.IlonsiTue ciay4daitHOM BEIMYUHBL. 3aKOH paclpeleNICeHUs] TUCKPETHON
CIIy4alHOU BEJIUYUHBI.

59.Maremarnueckue onepanuy HaJl CIy4aliHbIMU BEIUYUHAMH.

60.YuciioBble XapaKTEepUCTUKH TUCKPETHBIX CIyYallHbIX BEJIMUMH (CpelHee
apupMeTnyecKoe, MojJa, MeraHa, pa3max).

7.4.2. IllpumepHbIe 3a1a4M 1JI POBeIeHUs IPOMEKYTOYHOM aTTecTalluu

1 cemecTp

3aoanue 1. Pa3znoxwurte Ha MpocThie MHOKUTENN uncia: 190; 540; 1956; 31392; 68250.
3adanue 2. Haiinutre HanOOIBIINNA OOIINI ACIUTENb CICIYIOMINX YUCEIT:

a) 252,441,108; 6) 234,1080,8100; B) 118,284,179.
3aoanue 3. Haiinute HauMeHbliIee 00IIee KPaTHOE CISAYIONIUX YUCET:

a) 15,10,6; 6) 252,441,1080; B) 234,1080,8100.
3aoanue 4. 3anuiurte B BUI€ OOBIKHOBEHHOM IPpOOU CleyIoNIne NEPUOINYECKUE
NECSATUYHBIEC TPOOU:

a) 0,(4); 6) 0,(7); B) 0,(12); r)0,(41); 1) 0,1(3); ) 5,11(25).

3aoanue 5. Pa3noxuTe HA TMHEWHBIE MHOXKUTEIN U PEIINTE YPABHEHUS:
5.1. 2% - 7x7 +2x+3 =0; 5.2, x*+2x7 - 13x7 - 14x +24 =0;

5.3. x*-13x% - 12x =0; 54. X*-2x*-5x+6 =0;

55 8 L ax T oo 56 0 GBx 3 2
x-9 3-x x+3 x+3 x-9 3+x x+3 3-x

3a0anue 6. (COCTaBUTH YPABHEHUS C KOPHSIMU:

6.1. x, =-1; x,=2; x,=-3; 6.2. x, =1; x,=4 x,=6; x,=-3.

3aoanue 7. Peminrte ypaBHEHUS:
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7.1 x*-3x*-10=0; 7.2. y*-6y*+8=0; 7.3, x*+5x2 +6 =0;
7.4, x°+7x°-8=0, 7.5, 2x*+5x*-7=0;  7.6. @x2+3x)-7@x2+3x):-10;

7.7. ()cz+x+l)-3x2-3x-1=0; 7.8. (xz-Sx)Z-30<V2-5x)- 216 =0;
- 244 2. -
79, X5 xrad_ 7.10. X23%, 102 s
X +4x+9 x-3 x-2 x"-3x

3aoanue 8.  Pemmte ypaBHeHUs rpauyECKUM CIIOCOOOM:

8.1 |x+4|=2x; 8.2. |x-3]=3; 8.3. |x+35|=[x+10};
8.4. |x+1=-3x; 8.5. Jxvs =3 8.6. L=x+3;

X
8.7. x* =x+2; 8.8. 2x+3=x"-2x-3; 8.9. - X +4=-2x+4

3aoanue 8. Pemute HEPABEHCTBO:

- x(x- 2)(x- 6)>0 (x-12) )£O, (x+3>z 3 0

2x+14 > 82 x(x+2)(x+8 8.3. (x- 2)(x+7)

® ®
3adanue 9. 3anuiute BEKTOP 2a B KOOPAUHATHOU hopMme a =-2i+ j +2k.

®
3aoanue 10. Halinute CKaIsIpHOE TPOU3BEJICHUE BEKTOPOB a :(- 1; 0; - 4) u
®
b 2(4; 2; - 1).
® ® o
3aoanue 11. JlaHbl BEKTOpAa m :(- 4; 2; 3) A n :(2; 0; - 3). Haitgure koopauHaThI

® % ® ®
BEKTOPA §1®1+2n3- ?m+ n<.
o o

® ®
3aoanue 12. Halinute yroia Mexay BEKTOPAMU a :<3; 1 2] u b :(1; 1,5; 0,5 )

3aoanue 13. llepnieHAUKYIAPHBI JIU BEKTOPbI ;i =(1; -3; 0) u (’@1 :(4; l; - 2).

3aoanue 14.  Bpraucnure miomaap TPEyrOJbHUKA C BEPLIIMHAMU A(l; IR 1),
BR;34) m clas3;2).

3aoanue 15. JlaHbl BEKTOPHI  a :(— 6; 0; 8) u b :(— 3; 2; —6). Haiizute ckanspHoe
MIPOU3BEICHNE BEKTOPOB.

3aoanue 16. llpu KakuX 3HAUYEHUAX N BEKTOPHI 5:(4; n; 2) u 13:(1; 2; n)
NEePHEHANKYISIPHBI?

3aoanue 17. Beruucinure:

2
17.1. &, 17.2.
2

25 @ll -2 1 I
26715%; 173, 236 17.4. 817 277 ;
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. 54051 H1-345 N7 A7 -7
17.5. b 176 T 0T g9, 308 17.8. 2

2‘/_1 3 «/_2 ’ : 0’5\/7+1 ’
4 n
17.9. £—2 17.10. M 17.11. ﬁ—& 17.12. %

3adanue 18. Halinute 3HaUeHUE BBIPAXKEHUS:

21.1. 3\/8>i:000; 21.2. ‘{/16>625; 21.3 3w/24>§?; 21.4 39681 ;
21.5. Y9:%27; 21.6. 2%/500; 21.7. ¥Y8x-16; 21.8. 4/54/125.

3aoanue 19. BeinecuTe MHOXKUTEb U3-T10]] 3HAKa KOPHS (a >0, b> O):
22.1 Va"'b’ ; 22.2. {a'b" ; 22.3. - 27a°b"; 22.4. $1284°b" ;
22.5. da*p";  22.6. Ya’b® ; 22.7. Y64a"b" ; 22.8. ¥d""p° .

3aoanue 20. Kaxoe u3 uucen 00ibliie?
1 1

20.1. 4128 wm §/4: 202. 3% wm 4% 203. 316 wm 42° ;

1
1 N 2
204. 0,56° wm 8%26; 20.5. 67 wm 36
ezoQ

Wl

3
4

206. 117 wm 11°°;

20.7. lg7 wm 21g3; 20.8. log,4 wm log,3; 20.9. log,8 wmmu log,9.

3 3
3aoanue 21. Bprauciure:
21.1. log, 3; 21.2. logﬁl; 21.3. log,;0,09; 21.4. log, 2; 21.5. log4%,
81
216, log,25; 21.7. log, 289; 21.8. log,;243;  21.9. log 343; 21.10. log, 545 ;
5 17
1 1
21.11. log, 1; 21.12. log, 81; 21.13. log, —; 21.14. log,.——; 21.15. log, §;
218 g% 258 64 gis 275 g%

oz, V16
2116, 05°%;  21.17. 0,008":%; 21.18. 9%,  21.19. 437, 21.20. log,16+2 .

3aoanue 22. Haiinute 3HaUYe€HNE BBIPAKCHUS:

"1 log, 228- log37; 279, l+log,12 .

log, 3 +log, 5

; 22.3. log, 8- log, 2+10g5£;
log,12- log, 2 4

Ig15- 1g45
24, 522" 8%, 205, le8+lgl8, 22.6. log,2- log, 54 +log, +;
lg18-1g2 21g2 +1g3 9
22.7. 492" 416674 228, §RT 450!, 229, gl pyl2;
22.10. 10g4é+10g436+;log4 zi : 22.11. ({1~ 1og235 Jlog,, 5 +log, 35 J2"¢:* .

3aoanue 23. Haiigute o0macth onpeaeneHus QyHKITNN:

23.1. y=log2(8- 4x); 232,y :10g3(x3 - 2x2J; 23.3. y =log, gf;)): ; 234, y :2logzﬁ;
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3-x logy, @x- % ) x+1 x-2
23.8. y =4log,,——; 23.9. y =0,6"%" ;23.10. y = ; 23.11. 21/10 —_—
g g0’71+2x 4 g loggix+4i 4 & 3x+4

3aoanue 24. Haiinute MHOXECTBO 3HAYCHUN (yHKIIUH:

24.1. y=3"r; 242, y =2, 243, y =47, 24.4. y =87 +3;
245 y=2-5":  246.y=2"-2; 247.y=-4"+2; 248 y=v4'-1;
1
+2

249. y= . 24.10. y =3log,x- 5.

X

3aoanue 25. Ilponorapudmupyiite BoIpakeHHE:

9 72 4 5.3 .2
25.1. x =3a’bc; 252 x=Ja’(a- b} ; 253. x=cgdsa-3; 25.4. x =2 blc :

3aoanue 26. BreimmonHuTe MOTEHIIMPOBAHUE:

26.1. log, x =log, 4 +log,3- log,2; 26.2. log, x =log,15- log, 5 +log,12;
2

26.3. log, x =2logl3 +§log3 27, 26.4. log, x =2log, 10- glog2 125.

3

3aoanue 27. Pemnte ypaBHEHUSA:

27.1. log,(x-15)=4; 272. g’ x+2lgx =8;

27.3. log,lv*- 2x- 4)=log,11; 27.4. log,(1- x)=log, 2x;

27.5. log,(x+8)=log,(0,5x +5); 27.6. 8% -3 =45;

27.7. 30 +28"-1=0; 27.8. 5'+3>"' =200;

27.9. 5305 - 340" =2%4"; 27.10. log, (1~ x* )=log, (2x(x+1));

27.11. 74 - 7?_4 +7=0; 27.12. xwtd) :é;

27.13. log,2+log,(x- 2)=log, (x+1); 27.14. 32lerf - ggleancf 4130,

27.15. x®=°1 =10°; 27.16. 3N 1T =,

27.17. logy, (x+5)+log, (2x+3)=1;  27.18. 272"~ 532" +2 =0;

27.19. log,(1- 2x)=log, 5x; 27.20. log, 2% =0,25;

2721, 936" - 732" - 169" =0; 27.22. 2¥-05"- 2_}+2 + ‘/4_\%1 =84 ;

AN

27.23. 9256" - 651447 - 8817 =0; 2724 Jlr-1a) + G- 5[ 4 49)=14- 7
27.25. log,(1- 2x)x/25- 6x =14; 27.26. log, +/0,5x+0,5 Yog_ 11=1.

3aoanue 28. Brmaucnure:
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p p P
21, _SQMETTONE gy 5336 cos'IS6" +igl00’ g3S0° g8’
o ’ o 2 0 2 0 9
cosp - 25in37p 1g°72° + ctg’162 >

28.3. sin(@a - b), eciu cosa :%, cosb =- 21,37p<a <2p mp<b <37p;

28.4. cos2a, eciu cosa :% U O<a<-=—.

tg150° sin 200’
c0s320° c1g140"
3adanue 30. Bpluucnute 3HaUEHHE OCTAIbHBIX TPUTOHOMETPUYECKHUX (DYHKIIMI

NE) 3p

er’Ia a, CCJIn ctga :T nu p <a <7.

3aoanue 29. Ornpenenure 3HAK BBIPAKECHUS:

sin2(3—p+a)

. 2 _
3aoanue 31. JIOKaXHTE TOKAECTBO: — sin”(-3) =I.
Ctg (a - 2p) Cth(a . 3_p)
2

3aoanue 32. Yupocrture: sin@@ - 2p) xos(37p- a)+g(p - a)>£g(37p +a) +cos2(%- a).

3aoanue 33. Brruncaure:

s 2 2
33,0, =S 3C08 X o rox =3; 33.2. sin- P +cos (17p)+t (22p (37p
2sin” x +cos” x 6
33.3. tg(@ +b),ecu ctga Zz, 0<a <R; 33.4. cosZ,ecuucosa Zé u 3_p<a <2p.
3 2 2 5 2
3aoanue 34. Pemmrte ypaBHEHUE
34.1. sinxz-ﬁ; 34.2. sinx :E; 34.3. cosx:-l; 34.4. cos4x :l;
2 2 2 3
34.5. sin2x =— 346 1g3x+2)=-1; 347. ctgx=25; 348. cos- 2x)=-§;
34.9. sin& fi’:ﬁ; 34.10. 1g(- 4x)=£; 3411 siny=-0,6; 3412 cosy = Y2
e 3g 2 3 2
34.13. 2COSQ E&_PO_73. 3414 J’tgg_ E‘Z_ . 3415 2sinBx- RO=- 7,
60 6o e 4o

34.16. sm{;a—- Eo—+1 =0; 34.17. cosg—- 2x ==-1; 34.18. 2sing’i- £o+=«/§;
g2 6¢g eb 1) e3 4o

34.19. tg%-giz-l; 34.20. 20053%-3x3:-ﬁ,
e (%] e 1)

3adanue 35. Halinute KOpHU ypaBHEHUS Ha 3aIaHHOM IIPOMEXKYTKE:
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35.1. sin3x Zg, [0, 2p ]; 35.2. cos3x Ig, [— p, p ];
35.3. tg§=73, [ 3p, 3p ] 354, cigax=-1, |o.p|

3aoanue 36. Pemute ypaBHEHHUE:

36.1. 3sin’x- Ssinx- 2 =0; 36.2. 3sin’2x +10sin2x +3 =0;

36.3. 4sin’x+1lsinx- 3 =0; 36.4. 2sin2§- 3sin§+1 =0;

36.6. 2cos’3x- 5cos3x- 3 =0;
36.8. ctg’2x- 6¢ctg2x +5 =0;

sin” x - 10sinx >osx +21cos’* x =0

36.5. 6cos’x +cosx-1=0;
36.7. 3tg’x +2tg x- 1=0;
36.9.
36.10. 8sin®x +sinx Xosx +cos’ x - 4 =0;
36.11. cosz(p - x)+8cos(p - x)+7 =0,
36.12. 2cos’ (x- P )+ SSin(x +p)=0;

3aoanue 37. HaiiTu Npou3BOAHBIC CIEAYIOMUX (YHKITUH:

3
y =5x"-2x" +x- 6 y:ﬁ+%/_2- %+3 yzéz_ﬂ%
X ; -2

3
x - 2x

y=(x2+5 x°-3

Inx

;  y=lnxXxtgx. y= y =cosxXog,x,  y=5"Xinx, y=

arcsinx 1-Inx

3aoanue 38. Halitu Hanbosbiiiee 1 HaMMEHbIIee 3HaYeHuss QyHKIUN y =f (x) Ha
3aJJaHHOM OTpE3Ke.

I y=2x"-3x7- 12x+1, |- 2:4] 2 y:if:;’ - 34]
3 y=-20-9+6,  |-2] 4| y=r+3, |02]
TR
7| p=x*-2x7+3, - 43) 8 1) Slscosx, éép?%g
? y=if;;, - 3] 10 —oginy-1, go;%g

3aoanue 39. Bpruucnure HEONPEAEICHHBIN UHTETPAI:

21 - Jx+4 A7 - 20% +3 300 - X 1 A +3x°- 4
O—dx2 X O—dx O—zdx O—dx X
X X
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3aoanue 40. Beruncaurte mioiiaab, OrpaHuYeHHYI0 JuHUsIMU. Crenath 4epTex.

1 1, 1, 2 1, 3,
=—x"-x+1, =-—x"+3x+6 =—x"-2x, = —x"+4
y 2x X y 2x X y 4x X, ) 4x X
3 | y=x"-3x-4, y=-x"-x+8 4 | y=2x"-x-2, y=-x"+x-1
3 S S N T T S
y 3 >V 3 Y > > Y 5
3aoanue 41. Beraucnure npenes:
2 2 2
. - 2x+1 : - 2x+1 .- X +x-
ALL im0 412 lim I 413, fim — X +x03
x®32x7 - x-1 ®I2x" - x-1 ®¥ Sx” +4x- 1,
2 - 2
: - . sin9x . 2x°-9x+9
414, lim "% 415 im 2K, 416. lim =X " 2*X*2,
x®-24/1-4x-3 x®0 tgdx x® -2 x2-5x+6
_ 2x7- 9x+ . x*+6x-3 . Ndx+1-3
MTamZE XD g8 gim E OIS gy i S
x®3 x“-5x+6 x®¥ 2x° - Sx+1 x®2  4- x
41.10, Tim XS052%
x®0 sin8x
3aoanue 42. HanucaTth ypaBHEHHE KacaTeJIbHOU K Tpaduky QYHKIIUU f(x) =tgx B
TOUYKE ¢ adcLHccon x, :%, X, :%.
3aoanue 43. Hanucath ypaBHEHHE KacaTeJIbHOM K TpaduKy PYHKIIUHA f(x) =1+ cos x
P

B TOUKE ¢ abcuuccoit x, =0, x, =5

1
3adanue 44. MarepuaiibHasi TOUKa JBUKETCS 0 3aKOHY x(f) =- §t3 +2t° +5¢.

Haiinute ckopocTh 1 yckopeHre B MOMEHT BpeMmenH =5 c. (Ilepemernienue
U3MEPSAETCS B METPAXx.)

3aoanue 45. MatepuanbHas TOYKa ABMKETCS 110 3aKOHY x(¢) =t° - 4¢°. Hatigure
CKOpOCTh U YCKOpEHHE B MOMEHT BpeMenH =5 c. (Ilepemernenue usmepsiercs B
MeTpax

1 o
3aoanue 46. MatepuanbHasi TOUKa ABUKETCS 1O 3aKOHY x(¢) :Zt4 +¢*. Halioure

CKOpOCTh U YCKOpEHHE B MOMEHT BpeMenH =5 c. (Ilepemenienue usmepsiercs B
MeTpax.)
3aoanue 47. OcHOBaHHMEM NPSIMOW MNPU3MBI CIYXKUT PEOpPO; AUArOHAIW MPU3MBI
paBHbl 20, 18 nM.; BeicoTa mpu3mbl 16 nM. Haiinure cTOpOHY OCHOBAaHMS IPU3MBI
(BBIYMCINTE C TOUHOCTHIO 10 0.1 AM.)
3aoanue 48. B OCHOBaHMM TpPEYroJbHOM MUPAMUJbI JIEKUT PaBHOOEIPEHHBIN
TPEeyroJibHUK ¢ ocHoBaHuEeM 34 nm. M G6okoBoii croponoit 32 nm. Haitnure BeicoTy
NUPaMHUJIbI €CIIM OOKOBBIE TPAaHU 00Pa3ylOT C OCHOBAHUEM JIBYXTPaHHbIE YIJIbI 45°
3aoanue 49. Jlana 4derblpex yrojibHas NMUPaMHJIa, OCHOBAHUEM KOTOPOW SIBISETCS
napajujaeaorpaMmM co ctopoHamu 6 u 14 nm., a ogHa U3 AuaroHanei paBHa 12 oM.
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BBICOTA MMHPAMU/BI, IPOXOASIIAS YEPE3 TOUKY IEPECEUEHUS AUAroHaieil OCHOBAaHHUS
paBHa 8 nM. Haiiti 60koBOE peOpo mupamMuIbI.

3aoanue 50. JlaHa dYeThIpexyrojibHasi NOUPaMuia, OCHOBaHUS KOTOpPOM —
IPSIMOYTOJIEHUK co ctopoHamu 15 u 20 mM. bokoBbie pebpa mupamMuabl paBHBI 25 M.
Haiinure BpICOTY IMpaMuabL.

3aoanue 51. B npaBUIbHON YETBIPEXYTOJIBHON NMUpaMuae SABCD TOYka O— LIEHTP
OCHOBaHMs. S BepuIMHa, SO =10, BD =48. Haiigute 60koBOE pedpo S4 .

3adanue 52. npsIMOYTOJILHUK CO CTOPOHAMH 8CM U 3 CM BpallaeTcsi BOKPYT OoJblIen
ctoponbl. Haiinure o00BEM, IMIOmAAM OOKOBOM U TMOJHOM TOBEPXHOCTEH
MOJIYYEeHHOTO Tea.

3aoanue 53. CKOIbKUMH CTIOCOOaMM 7 YEJIOBEK MOTYT 3aHSATh O4epe/b B
YKEJIE3HOJOPOKHYIO Kaccy?

3aoanue 54. CKOJIbKMMH BapUaHTOB PACIMCAHUS YPOKOB BO3MOKHO COCTABUTh, €CIIU
B ATOT JIeHb OYJIyT YPOKH : MaTeMaTHKa, (pu3uka, nHPpopMaTuKa, ITuTEPATYpAa,
buskyIpTYpa, Ouoorus, reorpadus?

3adanue 55. Ha coBenjanuu npucyTCTBOBAIM 15 mpeacTaBUTENE pa3HbIX
KoMmaHuii. Bce onn oOMensuiich Bu3nTkamu. CKOIbKO BUSUTOK ObLIO
UCIIOJIb30BaHO?

3adanue 56. 113 kiiacca, B KOTOPOM yuuTcs 23 4esioBeK, HEOOXOUMO MOCIaTh

Ha IIKOJBbHYIO KOH(EPEHIIHNIO YeThIpeX mpeacTaBuTenei. CKOJIbKO BApUAHTOB
TaKoro BIOOpaA?

3aoanue 57. B aBTOMOTOKIIyO€ TPEHUPOBAIUCH BOCEMb aBTOT'OHIIIMKOB U
oOciyxuBanu ux 12 aBromexanukoB. J1Jig ydacTusi B COpEBHOBaHMHM HEOOXOIUMO
BBIICJIUTh IBOUX aBTOTOHIIMKOB, U3 KOTOPBIX OJAWH PYJIEBOM, & BTOPOU IITYpMaH, U
TPOUX aBTOMEXaHUKOB. CKOJIbKO BO3MOKHBIX BAPUAHTOB CYIIECTBYET, UYTOOBI
MOCJIaTh KOMAaHy Ha pajuin?

3aoanue 58. B xnacce 25 yenoBek. Ha BbITyCKHOM Beuepe OHU OOMEHSUIMCh CBOMMHU
dotorpadusimu. Ckosbko PoToKapTOUEK OBLIO UCITOIH30BAHO?

3adanue 69. BeiyCKHUKHA SKOHOMUYECKOTO HHCTUTYTA padOTAIOT B TPEX PA3IHYHBIX
KomnaHusx: 17 genoBek B 6anke, 23 — B pupme u 19 — B HAOrOBON MHCTICKITUH.
HaiinuTe BeposITHOCTD TOTO, UTO CIIy4ailHO BBIOpaHHBIN BBIITYCKHUK padOTaeT B
bupme.

3aoanue 60. MunieHs ipeicTaBisIeT cO00# TpH Kpyra (OAMH BHYTPH APYTroro)
paauycel KOTOPBIX paBHBI 3, 7 1 8 cM. CTpENOK BBICTPENHIL, HE LIEIACH, U MONAJl B
MHUllIeHb. Haliure BEpOSTHOCTH TOTO, YTO OH IOIAJl B CPEAHUN KPYT, HO HE TIONajl B
MAJICHbKUU KPYT.

3aoanue 61. Jlan psin uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure mony
pslla u cpeaHee apudmeTuyeckoe psa.

7.4.3. IlpumepHble 3aJaHUA 1JIsl MOATOTOBKH K IK3aMeHY
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1 cemecTp

1. Haitgute cymmy ocTaTKOB OT AeneHus unucna 2135742819377553 wa 2, 3, 4,
5, 9, 10, 25.
Haiinute cymmy octaTtkoB OT aeneHus yucina 6357481363210398678 Ha 2,
3,4,5,9, 10, 25.
Paznoxurte Ha IpocThie MHOXKUTENM yncha: 875; 2376; 5625.
Paznoxure Ha mpocTele MHOKUTENU yncna: 2025; 13125.
Haiinnre manbOonpmnii oOmmii nenureis uncen: 675 u 825.
Haiigure HanOombpiinii o0muii geaurenb uncen: 324, 111 u 432.
Haiinure HaumeHbIee obmiee kparHoe uncell: 396 u 180.
Haiinute Haumensbliiee oduiee kpatHoe uucen: 168, 231 u 60.
. 20,815 %2,6 5,05 -
0,0854 %89

0,0615>9,8 »60,4
10.Bpruuciure x = )
3,08 X46,2

N

O NN R W

Breruucnure

2 2
11.VupocTture BeIpakeHHe xx);—y}x ><(>c2 +xy + )’ )

a - 3a2b:8?+ b ]
b e 2b-ag
13.YpocTute BEIpaKEeHUE (Zx + y)(4x2 - 2xy+y° )— yz(y - 1)- 7x°.
(5 - x)z 6x°
2x x’-10x+25°

xX+xy ® +xy 0O .
5 > - Xx= W HaAuAUTC Cro 3Ha4CHUC IIpU
X -y x+y 17}

12.Yapocture BeIpakeHHE

14.Yopoctute BblpaxkeHUE

15.Ynpocrture BeIpakeHue

x=-2uy=3.

a’+3a-4_  _a-4
a*-16 Ca-1

17.PemnTe KBajipaTHOE ypaBHEHUE x” +3x+2 =0.

18.Permmte KBagpaTHOE YpaBHEHHE x° - 7x+6 =0.

16.Haiigure p, npu KOTOPOM BEPHO PAaBEHCTBO

19.Pemnre ypaBHEHUE — 3 2 - = L
x-2x+1 1-x° x+1
20.Pemmte ypapHenne 212 4X73 - 3

3-x x43 9-x*
21.Pemute ypaBHEHHE x - 7x+6 =0.
22.Pemmte ypaBHeHHE S5x° +3x” - 5x- 3 =0.
23.Pemmte ypaBHEHHE X’ - 2x” - Sx+6 =0.
24.PemTe ypaBHEHHE 16x* - 625 =0.
25.Pemyte ypapHenue |x + 5| =[x +10|

26.PemnTe ypaBHEHUE ‘xz +2x- 3‘ =2x +6.
- 6,25
x+3

27. Pemnre HepaBeHCTBO Xx- 2£
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3

x+14

12
29.PemuTe HEPaBEHCTBO x” - 7Tx+6>0.
30.PemuTe HEPaBEHCTBO X~ +5x- 6£0.

2
X

28.PemmTe HEpaBEHCTBO 3
2

ix y:16

31.PemmTe cHCTEMy YpaBHEHHiT METOOM TOACTAHOBKH: | y ox 15
t x-y=2.
32.Pemure cuctemMy ypaBHEHU rpa)uyecKUM METOI0M
i,xz +y° =25,
’:‘ x+y =5.
33.Pemnre cucteMy ypaBHEHHI rpapUUecKUM METOI0M
ix?+y* =25,

|
i x-y=-1

34. Yepe3 KOHIIbI OTpe3Ka AB W €ro CEepeauHy M TMPOBEACHBI NapalieIbHbIE

MpsIMBIE, MIEPECEKAOIINE HEKOTOPYIO TJIOCKOCTh B TOUKax 4, B, w M, .Haungure
JUIMHY OTpe3ka MM, ecnn OTpe30K AB HE NEPECEKAET IUIOCKOCTh U €CIu

AA =6,8cm, BB =T,4cm.

35. Ilpsimble AC, AB W AD momapHO NEpNeHAUKYJSIpHBI. Haiiaure oTpe3ok

CD,eciu  AB =5cm, BC =13cm, AD =Y9cm .
36. Haiinure koopauHaThl BEKTOpa AB, ecin A@; 0; 1), B(4; -2; O).
®
377.Haigure nnvHy BEKTOpa m@; L 0).
®
38. Beruucnure IMHYy BEKTOpA a(— 4; 5; -3).
2a°bc* _ 4a*bic?

3x3y428 : 5x3y3z4 :

39. BemmosauTe aelCTBUE

4a’x’y 8a’x’y*

40. Beimonnure AeUCTBUE —— 1 —— .
Sb’cz”  3bcz

1 3+21 4
41. Beruuciure 4°%277 78T

42. Beraucnure 25
43. Pemute ypaBHEHHE 4° +22° - 80 =0.
44. Pemnte ypaBHEHHE 77 - 6X7° +5=0.
45. Pemnte ypaBHEHUE log, . (2x2 - Sx+ 2):2.

logs 3- log,s5 27

46. Pemure ypaBHEHUE log (xz - Tx +41 ):2.
47. Pemute ypaBHeHHE log, x - log, x + logy, x :%.

48. Pemnre ypaBHeHHE log, x +log, x +log,, x :%.

2 cemecTp
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2
1. Hanpure limw.
x®33x" - 4x- 15

2
2. Hanpure limxz7—X+12.
@4 x7 - Sx+4

3. Haiigure lim ad )
0 \f3- x - \[34x

4, Haiinure lim—“2x+_2.
@3 x° - 4x+3
2
5. Haiigure limM.
x®¥ 3x” - 4x - 15
2
6. Hanioute lim = 3+ 4 )
®¥ x - D
5
7. Halinure limw.
x® ¥ 4x
8. Hanngure lim 22 4x )
x®0 3y
9. Hamnmute lim Smsx.
x®0 tgzx

10. Hainure limgf +39
.\‘®¥e XQ

11. Haiigute mpou3BoaHy0 QYHKIUU y =6x" - 3x° +2x +1.

12. Haiiiure nponsBonuyo GyHKIHH  y =v/x +4/x* +§+4.

13. HatiguTe npon3BoaAHyO GYHKIMH y =2x° - sinx+3Inx.

14. Haitnute npou3BoaHy0 GyHKIUA  y =3x7° +4cosx- 2sinx + V.

15. Halimute npou3BoAHYIO QYHKIIUU  y =4" +5¢" +Inx - L 3x+2.
X

16. Haiinute npon3BoaHy0 GyHKIUA  y =6" Xo0sx.
17. Haiiure mpou3BOAHYI0 QYHKIUH  y =[x xitgx .

3
< 1
18. Haitnure npou3BOAHYIO QYyHKIIMKA  y :x3 +1 .
x -
o I-Inx
19. Haitnure npou3BoaHy0 GyHKIUN = 1
nx
o x> -4
20. Haitnute npou3BoaHy0 GyHKIIUN y=
arcCos x
2-x

21. Haiigute npou3BoIHYIO (PYHKIHH y =In or
X

22. Haiiure MpOU3BOIHYIO QYHKIIUK  y =+/x - arccig 3x .

23. Haitnute HanOospiliee 1 HAaUMEHbIIEe 3HAYCHUST QYHKIMA ) =- 2x° - 9x% +6

Ha 3aJ1aHHOM OTPE3KE [— 2;1J.
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1
24. Uccnemyitte QyHKITUIO ) :§x3 - 4x Ha 3KCTpEMyM.

25. UccnenoBats GpyHKIMIO y =2x° - 3x% - 12x- 1 Ha meperu6.

26. Haiigure IPOMEKYTKA BO3pacTaHUs u yOBIBaHHUS byHKIAHA
y =x>+6x> +9x +8.

27. Haitnure POMEKYTKHU BO3pacTaHUs u yOBIBaHUS byHKIMHA

y =2x-3x*- 12x- 1.

2
28. Beruuciaure onpeneseHHbIA HHTETpal &xz +2x +1)7Ix.
-1
9 i 0
29. Beruucaure onpeacieHHbIM MHTErpal (‘§3x2 - xdx.
0

a

1
30. Berauciaure onpenesieHHbI HHTETpa (‘{Zx +3x7 +4x” +5x* )fx.
-1
p/3
31. BeruuciuTe onpeaesieHHblid HHTETpal  (yin xdx.

0

Pt 4dx
35. Berauciure onpenecHHbI HHTErpan ¢

—.
o €cos” x

p/3

36. Bpruuciaure onpeneaeHHbI HHTErpal  ¢)

p/4

37. Boeruncnute miaomaab GUTypel, OTPAaHUYEHHON JHHUAMU: y =-0,5x +2,
y=0, x=-3, x=2.

.2 *
Sin- x

38. BbuucauTe miIonaas GUrypel, OrpaHUYCHHON JIMHUSAMH: p =x° - 2x +2,
y=0, x=-1, x=2.

39. BbuuciuTe mWIOHAas GUTYPhI, OTPAHHYCHHOW JHHUAMH: y =-x" +4,
y=0, x=-2, x=2.

40. B nmpaBunbHOM YeThIpexyroiabHou nupamune SABCD Ttouka O — LUEeHTp
OCHOBaHus, S — BepmuHa, SO =10, BD =48. Haiinute 60xoBOE pedpo SA.

41. B npaBuibHOH 4eThIpexyroiabHoi nupamuse SABCD Ttouka O — LUEHTp
OCHOBaHus, S — BepmuHa, SD =13, BD =10. Haitnute 60kxoBoe pedpo SO.

42. B npaBunbsHO#N TpeyroybpHOUW nupamuge SABC R — cepenuna pedpa BC,

S — BepmuHa. M3BecTHO, uTO 4B =7, a SR =16. HaliquTe momiaas O0KOBOM
IOBEPXHOCTH.

43. B mpaBuibHOUM TpeyronbHoU upamuae SABC M — cepenuna pebpa BC,
S — BepmuHa. M3BecTHO, 4TO 4B =6, a SM =5. Haligure miomaas O0KOBOM
MTOBEPXHOCTH.

44. B nmpaBuibHOU TpeyronbHoi mupamuae SABC M — cepeauna pebpa BC,

S — BepmmHa. 3BecTHO, UTO 4B =6, a IIoW@AaAb OOKOBOM MOBEPXHOCTH 63.
Haiinure nnuny otpeska SM.
45. B npaBunbHOUM TpeyroiapHOU nupamuae SABC MeauaHbl OCHOBAHUSA
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46.

47.

48.

49.

50.

51.

52.

53.

54.

35.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

nepecekatorcs B Touke O. O6bem nupamuibl paseH 28, OS =12 . Halioute
romaas TpeyroibHuka ABC.

B npsimoyronsaom napamnenenunene ABCDAB,C D, u3BeCTHO, 4TO BD, =+/62 ,
A4 =6, B(C, =1. Haitnure nymunay pedpa AB.

BricoTa koHyca paBHa 24, a qfuamerp ocHoBaHus — 14. Hanaure
00pa3yrolryto KoHyca.

JlnameTp ocHOBaHMS KOHyca paBeH 48, a niMHa oOpasyromieit — 26. Haiiaure
BBICOTY KOHYCA.

[Tno1maas 60KOBOM MOBEPXHOCTH UWJIMHAPA paBHA 16p , a TUAMETP
ocHoBaHus — 8. HaliquTe BBICOTY HUIMHAPA.

[Tnomaas 60KOBOM MOBEPXHOCTH MIJIMHAPA paBHA 45p , a BBICOTa — 5.
Haiinure nuamerp ocHOBaHUS.

B npssmoyronsnom napamnenenunene ABCDAB,C D, u3BeCTHO, YTO

AB =110, A4 =5, AD, =3.Haiimure anuny nuarosamu BD,.

HaiinuTe mionaas O0KOBOM NOBEPXHOCTH MPABUIIBHON IECTUYTOJIBHON
MIPU3MBI, CTOPOHBI OCHOBAaHMSI KOTOPOW paBHEI 3, a BbICOTA — 6.
Bo ckoibko pa3 yBenMuuTCS 10113 s OOKOBOM MOBEPXHOCTH KOHYCA, €CIIU
ero o0Opa3yrollyIo yBeJIM4UTh B 3 pa3a’?

Juaronans kyOa paBHa 1. Haiiaure minomans ero noBepxHOCTH.
OcHOBaHMEM MPSAMOU TPEYTOIBHON MPU3MBI CIIYKHUT MPSAMOYTOJIbHbBIN
TPEYTOJbHUK C KareTamu 6 u 8. [1nomans e€ moBepxHOCTH paBHa 288.
Haiinute BBICOTY IPHU3MBI.

HaitauTe mmomaap NOBEPXHOCTH MPABUIBHON YETHIPEXYTOJIbHOW TUPAMHUIBL,
CTOPOHBI OCHOBAHHUs KOTOPOM PaBHBI 6 U BbICOTA paBHA 4.

Bricota koHyca paBHa 6, oOpa3ytomas pasHa 10. Haitaure mioians ero
MTOBEPXHOCTH.

O6meM oaHoro 1apa B 27 pas 6osbline oobeMa BToporo. Bo ckonbko pas
TJIOIA/1b TIOBEPXHOCTHU MEPBOTO I1apa 00JIbIIE TUIONATH TOBEPXHOCTH
BTOpOro?

UrpanbHbiil KyOuk OpocaroT n1Baxkabl. B cymme Beinano 9 oukoB. Haiinure
BEPOSITHOCTH TOTO, YTO TIPU IMEPBOM OPOCKE BBINATIO 5 OUKOB.

UrpanpHbiii KyOuk OpocaroT n1Baxkabl. B cymme Bbinasio 5 oukoB. Haiinure
BEPOSITHOCTH TOTO, YTO TIPU NMEPBOM OPOCKE BBINATIO 3 OYKOB.

UrpaneHelii Kyouk OpocatoT aBaxasl. B cymme Beimano 8 oukoB. Halioure
BEPOSITHOCTH TOTO, YTO MPH MEPBOM OPOCKE BHINATIO 5 OUKOB.

BbpocaroT Tpu urpanpHbeix Kyouka. Haiinute BeposiTHOCTh TOTO, YTO B CYMME
BBITIAJIET HE 00JIee YETHIPEX OUYKOB.

bpocaroT Tpu MoHeThI. Halinure BEpOSTHOCT TOTO, YTO BBINAJAET POBHA OJIHA
«pEIIKay.

Han psan uucen: 16,15, 18, 12, 13, 20, 16, 14, 11. Haiigute, Ha CKOJBKO
MOJIa 3TOTO psiia OOJbIIE CPEAHETO APUDMETUIECKOTO.

KakoBa yactora npocTsixX unceln cpeau nepBbix 30 HaTypadbHbIX Yucesn?
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7.4.4. IlpumepHble OMJIETHI 1JIsl IPOBEIEHUA IK3AMEHA

denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKACHUE
BBICIIIET0 00Opa30BaHUs
«Ky0OaHCckuii rocy1apCTBEHHBI YHUBEPCUTET
WNHcTUTYT cpenHero HpogeCCI/IOHaHBHOFO 00pa3oBaHUs

CIICIIUATLHOCTh
b/1.06 Marematuka
1 K%gc 1 cemectp
2024-2025 y4eOHbll Toj
bujer Nel

1. Harypanbabie uncia. ApudMeTndeckue IeHCTBUS Hal HATyPaTbHBIMU YHCIIAMHU.

[Ipr3Haku nemuMocTH.
2. llokazatenbHas GyHKLHS, €€ CBOMCTBA U IpadUK.
3. [Ipamble AC, AB M AD mnoONapHO NepHneHAUuKyJsipHbl. Haiinure orpe3ok CD,

ecin  AB =5cm, BC =13cm, AD =Y9cm .

IIpencenarens TTHK
3am.aupeKTopa

denepanbHOE rOCYAAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIET0 00Opa30BaHUs
«KyOaHcKkuil rocy1apCTBEHHBIN YHUBEPCUTET)
HNHCTUTYT cpenHero HpogeCCI/IOHaJIBHOFO o0Opa3oBaHMsI

CHEUATBHOCTD
b/1.06 Marematuka
1 xypc 2 cemect
2024-2025 y4eOHbIN ToJ
buier Ne 1

1. CaoiictBa QyHKIMM Y =SinX u eé rpadux.

2. Heomnpenenennsiit uuterpai. OCHOBHbIE (POPMYJIBI U TIPAaBUIIa HHTETPUPOBAHHUSL.
3. OcHoBaHUEM IPSIMON TPEYTOIBHOU MPU3MBI CITYKUT IPSIMOYTOJIbHBIN
TPEYTOJBHUK C KareTamu 6 u 8. [1nomans e€ noBepxHoctr paBHa 288. Halinure

BBICOTY IIPU3MBI.

[Ipencenarens [TLIK
3am.qupeKTopa
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8. OBYYEHHUE CTYJAEHTOB-UHBAJINJIOB U CTYAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbSA

[Topsanox oOy4eHrs UHBATUAOB U CTYJICHTOB C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
onpeaeneH «llonoxxenuem Ky6l'Y 06 o0yueHuu CTy/I€eHTOB-UHBATUAOB U CTYJCHTOB
C OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI.

JUis 5Mi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU  3JI0POBbSI  TIPEYCMOTPEHBI
00pa3oBaTeNbHbIE TEXHOJIOTMH, YUUTHIBAIOIINE OCOOCHHOCTH U COCTOSTHUE 3/I0POBbS
TaKHUX JIMII.

9. IOITOJTHUTEJIBHOE OBECHHEYEHUME JUCIHUIIJIMHbI

He mpexycmoTpeno
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Penensus
Ha paGouy:o mporpamMmy y4eOHOH THCIHIIHHbI
BJ1.06 MaremaTtuka
Jliis crienuanbHOCTH 35.02.12 CaoBo-TIapKOBOE U JTaH{Aa()THOE CTPOUTENHLCTBO

Pabouas mporpamma yue6roi aucuurnunbt 5J1.06 Maremarrika paspaboTana s
CTYIEHTOB CIIENUATBHOCTH CPEIHETO npodeccroHaIBHOr0 00pasoBaHus (ranee CIIO)
35.02.12 CamoBO-ApKOBOE M JaHAmMA(THOE CTPOUTENHCTBO HA OCHOBE yueOHOM
JIMCITUTUTUHBL «MareMaTHKa», ABISIONMICHCS 00s13aTEILHON JacTbIO
0611606pa30BaTENLHOTO IUKJIA OCHOBHOM 00pa30BaTEILHOM IPOrpaMMbl B COOTBETCTBHH
¢ ®IOC 1o crenuanbEocTH 35.02.12 Ca10B0-MapKOBOE M JTAHAIA(THOE CTPOUTENBCTBO.

VyeOHass  JUCHHUIUIMHA BJ1.06 MaremaThika  uU3ydaercs B ITAKIIE
0611e06pa30BaTENLHOI OArOTOBKH y4eOHOTO MiaHa CIIO B yacTn 0a30BbIX JUCLHIUIMH
BJl. OGyueHne MPOBOAUTHCS Ha 6ase OCHOBHOTO 06mero 06pa3oBaHUAX HALEICHO Ha
TIOJydYEHHE CPEAHET0 00mero 06pasoBaHus. PaGouas porpaMMa COCTaBJICHa JIsl O4HOM
dopMbI 00yIEHHS.

PaGouast mporpamMma y4eOHOH JUCIMIUIMHBI COCTAaBIIEHA JIOTHYHO, CTPYKTypa
JMUCIUTLIMHB! COOTBETCTBYET NPHHIMIY €AMHCTBA TEOPETUYECKOTO U MPAKTUICCKOTO
00ydeHus, pa3leibl BBUIEICHbl JUIAKTAYCCKA nenecooOpaszno. IlocnenoBaTeaIbHOCTD
TeM MpeAaraeMbIX K H3YYEHHIO, HalpaBleHa HAa KaIECTBEHHOC yCBOCHHC y4eOHOTO
matepuana. CaMocTOsTeNbHbIE Pa0OThl HE NIPEYCMOTPCHEL.

CucremMa 3HAHMM HW YMEHHUH, 3allOXKCHHAasd B COACPXKaHHWH, CrocoOCTBYET
NIPHOGPETEHNIO TTPAKTUIECKOTO OMBITA U COOTBETCTBYET TpeOOBaHMUAM K pe3yJbTaTaM
ocBoeHHs npexMeta. [Taciopt mporpamMMbl 0G0CHOBAHHO M TIOITHO OTPAXAET COACPKAHMC
JMCIMIUTAHBL, €€ POJIb H TIEETE B MOATOTOBKE CIICLHATUCTa CPEAHETO 3BCHA, pAaCKPHIBACT
1eM | 3a/1a9d y9eOHOM auctumuIabl. OnpeaeneHbl TpeGOBaHMUS K YMEHHUAM ¥ 3HAHUAM
CTyOCHTOB.

[IporpaMma paccuMTana Ha 156 d9acos. TeMaTHUeCcKUl IIIaH U COJCPXKAHME
yu9eOHO#M MMCIMIUIMHEL PACKPBIBAIOT  NOCJIENOBATENBHOCTE  POXOHACHUA TEM,
COOTBETCTBYIOT TEMAaTHYECKOMY IUIaHY M PpaclpeACciICHHIO HacoB. B mnporpamme
onpe/eeHs! popMa MIPOBEACHNS, IENH, 3a[a9H y4eOHON AUCIMIIMHEI, PEICTaBICHbI
06s3aTenbHBIE GOPMBI OTYETHOCTH. Peani30BaHbl IHAAKTHICCKUC TIPUHIIAIIBI o0y4eHus
[1eIOCTHOCTB, CTPYKTYPHOCTB, OTPAKEHA B3aMMOCBS3b MEXY OTACIIBHBIMU SJICMCHTAMH
CTPYKTYPBI.

M3ydyeHue NAHHOM IUCUMIIIMHBI crioco6eTByeT SQQEKTUBHON M KaueCTBCHHOU
MOATOTOBKE CTYJICHTOB.

[lepeyeHb PEKOMEHIYEeMO OCHOBHOH 1 JOTIOJIHUTEILHOM TUTEPaTyphl BKIIIOYACT
06IMIE0CTYIHBIE MCTOYHUKH, B TIOCIIEAHEE BPEMs (HE TO37HEE 5 ner). [lepeurcacHHbIC
VHTepHET-pecypChl aKTyallbHBI U JIOCTOBEPHBL.

PaspaGoTannas nporpamMma y4eOHO! JHUCIUHMILIMHBI BJI. 06 MaTtemMaTnka MOXET
OBITH PEKOMEHIOBaHA JULL UCIONB30BAaHUS B y4eGHOM TIpollecce IpU MOATOTOBKE IO
crierpanbHocTH 35.02.12 CanoBo-nmapKoBoe U nasAmadTHOE CTPOUTEIIBCTBO.

Penen3eHT:
3aMeCTHTENb UpEeKTOpa
Jup P TxageHko
MYHULUNAIGHOTO ~ ABTOHOMHOTO
Anbouna PaucoBna
06111e06pa30BaTEILHOTO

yYpeXACHHs  MYHHULMNATBEHOTO
obpazosanus ropox KpacHonap
cpenneit  0bmeobpazoBaTeNbHOM
mkomsl Ne 47 wumenm [epost
CoBeTcKoro Coroza Hpana
Tymesa (MAOY COLLI Ne 47)

12.05.2026




Penensus
Ha paGouyto rporpamMmy y4eOHON HCIUILTHHBI
BJ1.06 MaremaTtuka
Tl crieranbrocTd 35.02.12 CaoBo-napKoBoe U JaHAMAaGTHOE CTPOHTEIHCTBO

PaGouas mporpamma yuebHoit aucnumael bJ1.06 Maremaruka pazpaboTaHa Juis CTYyJCHTOB
CTIEIMATBHOCTH CPEIHEro MpodeccroHambHOro obpasoBaHus (nanee CITO) 35.02.12 Canoso-
MapkoBOe ¥ JaHAMA()THOE CTPOUTENBCTBO Ha OCHOBE yueOHON JUCHUIUTHHBI «Maremarukay,
SBJISIIOIIEHCS 0043aTeIbHON YacThio 00111e00pa3oBaTeIbHOrO UK OCHOBHOMH 06pa3oBaTeIbHOM
nporpammbl B cootBercTBu ¢ ®I'OC 1o  CcrenuanbHOCTH 35.02.12 CanoBo-IapKoBO€ H
nanamadTHOe CTPOUTEIBCTBO.

Vuebuas mucrmmumua BJ.06 MaremaTika H3ydaeTcss B ImKiIe 00meoOpasoBaTebHOU
noaroroBkr yue6uoro miana CITO B yacTi 6a30BBIX JMCUHUILIMH BJI. O6y4enue nMpoBOAUTHCS HA
Gase OCHOBHOTO OOIIEr0 06PA3OBAHMAX HALENEHO HA MOJYYEHHE CPeJHero ofmero o6pa3oBaHusl.
PaGouast mporpaMma CoCTaBlIeHa is OUHOH (pOpMBI 00y UeHHS.

PaGouast mporpamMMa yueGHON JUMCIUIUIMHBL COCTABNIEHA JIOTHYHO, CTPYKTYpa JAHCIHILTHHD]
COOTBETCTBYET MPUHIMITY E€IMHCTBA TEOPETHYECKOro ¥ MpaKTHYECKOro o0yueHHsl, pa3/Iesibl
BBUTC/TEHb! AAKTHYECKH TenecoobpasHo. TlocienoBaTebHOCTE TEM TIPEIAraeMbIX K H3YICHHIO,
HanpapjeHa Ha Ka4eCTBEHHOE YCBOCHHEC yue6roro matepuasna. CamMOCTOSTEIBHBIC paboTel HE
PelyCMOTPEHBIL.

CucremMa 3HAHUU W YMEHUil, 3aJI0KEHHast B COJICPIKAHHUHU, CIIOCOOCTBYET MPUOOPETEHHIO
TIPAKTUYECKOTO OIbITa U COOTBETCTBYET TpeGOoBaHMUSM K Pe3yIbTaTaM OCBOCHHS MPEIMETa. [Tacriopt
[IporpaMMel 0GOCHOBAHHO M TIOJHO OTPAXKAET COJACPXKAHUE JMCLMILIHHEL, ee pojib U TIEEeTe B
[IOJrOTOBKE CIIEIMAIKMCTA CPEJHEr0 3BEHA, PacKphlBacT LEIH U 3al1ath y4eOHON AMUCLHUILIHHEL
Omnpenesensl TpeOOBaHUS K YMECHHAM 1 3HAHUAM CTY/ICHTOB.

[lporpaMma paccuuTaHa Ha 156 uacos. TemaTWdecKHH IUIAH M COAepiKaHue y4eOHOH
JUCIMIUIMHBL  PACKPBIBAIOT  TOCIEOBATEILHOCTE  MPOXOIKACHHA TeM,  COOTBETCTBYIOT
TeMaTHYecKOMy TUIAHY M PAacIpelelleHHIO 4acoB. B mporpamMMe ONpeeICHbI (opma rpoBeICHNUS,
menw, 3agaud  yueOHOM JIMCLHIUIMHBL, IPCACTABIICHBI o0s3arenbHble  (GOPMBI  OTYCTHOCTH.
Peann30oBanbl IAIAKTHYECKAE TPUHIMIBI OOYYEHUs LENOCTHOCTD, CTPYKTYPHOCTD, OTpakeHa
BRAUMOCBSI3b MEXK/Y OTACIbHBIMU dJIEMEHTAMHU CTPYKTYPBI.

M3ydyeHue JaHHOW JAUCIUIIIAHBL criocoGeTByeT b QEKTHBHON 1 KaueCTBEHHON MOATOTOBKE
CTYJIEHTOB.

[lepeueHs PEKOMEHIYEMOM OCHOBHOH ¥ JIONOJIHMTEIBbHOM JIHTEpaTyphl —BIJIHOHACT
0611eI0CTYIHbIE HCTOUHUKH, B TTOCTICIHEE BPEMS (ue nosauee 5 net). [lepedncIeHHbIC WNuTtepHeT-
peCYpChI aKTyalbHBI 1 JIOCTOBEPHBI.

PaspaGotaHHas [porpamma y4eOHON JIMCIUIUIMHBI bJI. 06 MaremaTrka MOXET OBITH
peKOMeH/0BaHa ISl MCIIOJIB30BAHUA B yueGHOM [poIecce MPU MOArOTOBKE IO CIENHMATBHOCTH
35.02.12 CaoBo-napKoBoe  JaHamadTHOE CTPOUTEIBCTBO.

PerieH3eHT: /

Jloyenm kageopwvl ‘ | Backesuu
IKOHOMUKU U ynpasieHus A W Tamvsana
UHHOBAYUOHHBIMU cucmemamu , ]v\, /. Braoumuposna
OI'bOY BO «KyoI'V », MM
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