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Pabouas nporpamma obreoOpazoBarenpHoll yuebnol quenuniausst 111, 03. MATEMATHKA»:
anreOpa ¥ Hayajyla aHamu3a, reomMerpust. Pazpaborana Ha ocHOBE TpeOOBaHUII:

- [Ipuxaza Munnpoceemenus Poccun or 15.09.2022 N 836
"O06 yrBepKAcHUH (eZepaNbHOr0 roCy AaPCTBEHHOI0 00pa30BATENBHOIO CTAHAAPTA CPEHETO
npodeccruoHanbHOro obpazopanust no cnenuaibgoctu 21.02.02 Bypenue He(TIHBIX U Ta30BBIX CKBaXXUH"
(3apeructpuposano B Munrocte Poccun 20.10.2022 N 70631)

C YUETOM:

- IpoQHIIA MOTy4aeMOro o0pazoBanHmsl.

-PexoMeHn1aliuy 110 OpraHM3alliy IOy YEHHU CPETHEro 00Iero oOpa3oBaHus B Ipeieiax OCBOCHHUs
00pa3oBaTeIbHBIX IPOrPaMM CpeIHEro NpodeccuoHaAILHOro 0OpasoBanys Ha 6a3e OCHOBHOTO 00mIEro
o0pazoBaHus ¢ ydeToM TpeboBanuil GenepaibHEIX TOCYJAPCTBEHHBIX CTAH/IAPTOB U [OJIyYaeMOH
Ipodeccuu WK CIeMHANTEHOCTU CPEAHETO IPOQecCHOHANBEHOro 00pa3oBaHus (pa3paboTaHsbl
JleapraMeHTOM rocy1apCTBEHHON MOJIUTUKY B chepe oAroToBKH padouux kaxpos u AI10
Muno6prayku Poccnu coBmectHo ¢ OI'AY «DenepanbHbIil HHCTUTYT pa3BUTHS 00pa3oBaHUA MHCHMO
JlemapramMeHTa rocy 1apcTBCHHOH HOIUTUKY B chepe MOAroTOBKH pabouux Kaapos u /110
Muno6prayku Poccun ot 17.03.2015 Ne 06-259);

-MeToauueckux peKoMeHIanui 1o pa3paboTke pabounX IporpaMM ydeOHBIX JUCIUINIMH B Ipeelax
OCBOEHMS OCHOBHOM podeCcCHOHAIBHON 00pa30BaTeNbHON MPOrpaMMBl CPEIHETO IPOPECCHOHATIBHOTO
o6pazosanus (IIITKPC u ITTICC3), paspaboranueix OTAeI0M NpodeCcCHOHATBHOT0 00pa3oBaHus
Munucrepersa o6pasoBanus i Hayku Pecrybmuku JlarecTan B COOTBETCTBUH € pabovuM MIIaHOM
o6pasoBarepHO# oprasuzaiuy Ha 2023/2024y4e0HbIi ro.

Pazpaborunk: Maromemosa A.A.. penogasareis MareMatuxu ['BIIOY PJT MIIK.
Penensentsl/ sxcneptst: JkamMmmupsaena 3.A., 3aM. qupektopa no YIIP, [BIIOY
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HACIIOPT PABOYEN MPOIrPAMMBI YYEBHO ANCIAILIAHbI

ILX 03 MATEMATHUKA

1.1. O6nacTs npumenenus paGoueil nporpaMMbl

Paboyas nporpamma yueGHo# mucuurumHbl apusercst yacteio OIIOIT o cnenumansrocta 21.02.02. Bypenue
HE(QTAHBIX U ra30BBIX CKBAXKKH.

1.2. Mecro y4eOHOH JUCHMILIMHDBI B CTPYKTYPE OCHOBHOH MpodeccHoHANLHOH 00pazoBaTeILHOM
HPOrpaMMbl: JUCHUIIIMHA BXOLUT B MATEMAaTHUCCKUHI U OOIIMN €CTECTBeHHOHAYYHBIH I[HKIL.

1.3. Ilean u 337244 ye0HOH JHCIUIVIAHBI — TPEOOBAHUS K Pe3y/IbTaTaM 0CBOEHHN y4eOHOM
AUCHHILIUHBI:

¢opmupoBaHHe NpeAcTaBAeHHIT 0 MATEMATHKE KaK YHHBEPCAIHHOM $3bIKEe HAYKH, CPEICTBE
MOJICITHPOBaHHs ABJICHHM U POLECCOB, 00 UAEIX U METOAAX MaTeMaTHKH;

pasBUTHE JIOTHYSCKOTO MBINUICHHS, IIPOCTPAHCTBCHHOIO BOOOPAXKEHH S, AJITOPUTMUYECKO# KYIbTYDHI,
KPUTHYHOCTH MBIIIJICHUS HA yPOBHE, HEOOXOJUMOM JUIs Oy ayiel npodecCHOHATEHOMN JACATEIIbHOCTH, JIIs

pOaOKCHHA 06pa303aHH5{ Hu CaMOO6pa30BaHI/Iﬂ;

OBJIAICHHE MATEMATHIECKUMU 3HAHUAMHA U YMEHHSIMH, HEOOXOIUMBIMH B TOBCETHEBHOMN KHU3HH, IS
U3YJYECHUSI CMEXXHBIX €CTeCTBCHHO-HAYUHBIX JUCIHMIUIMH Ha 6a30BOM YPOBHE M AWCIMITIIH
podeccHoNaIbION0 HHKIR, AT HOMy4ens o0pa3toBanus B 00nacTaX, e TpeCyIomuX yriyoemnon
MaTeMaTHYeCKOU MOTOTOBKH;

BOCIIMTAHUE CPE/ICTBAMYM MATEMATHKH KyJIbTYPHI THYHOCTH, TOHUMAHHS 3HAUUMOCTH MATEMATHKH JJIS

HAYYHO-TEXHHUECCKOr0 Mporpecca, OTHOLICHU K MATEMATHKE KaK K YaCcTH 06m€‘I€HOBC‘{€CKOﬁ KYJIbTYPbl
YCpe3 3HAKOMCTBO € HCTOpHeﬁ Pa3BUTHA MAaTCMAaTUKH, 3BOJHOIH/I€I71 MATEMATHYECKUX HACH.

B pesyabrate ocBoeHust yUeOHOI JMCIMIIJIMHDBI 00y4Yalomuiicst NOJLKEH YMeTh:

BEINOJIHATH HEOOXOJUMBIE H3MEPCHHAA U CBA3AHHBIC C HUMH PACUEThI;

BEIUHCIISTE TIOMAIU ¥ 00beMBbI JleTanieit 0ypOBBIX KOHCTPYKIUNA, 00BEMBI ---- paboT;

IPUMEHSTH MATEMaTHIECKHE METO/IBI IS PEIIeHHs MPo(ecCHOHANBHBIX 3a/au.

B pesyabTate ocBoeHuN y1eOHOI JMCHUIIHHBI 00yYal0MHACH /10/KeH 3HATH:OCHOBHBIC TTIOHATHS O
MareMaTH4eCKOM CHHTE3€ U aHaIMU3e, JUCKPETHOM MaTEMATHKY, TEOPHUU BEPOSITHOCTH H MATEMAaTHUCCKOM

CTaTHCTHKH,

OCHOBHBIE (POPMYJIBI TSI BEIYMCIICHHS TUIOLIAAe GUryp u 00BEMOB Tel

B pe3yabTate 0cBOCHHS JHCLHILIHHBI Y 00y4aI0IIerocs J0KHb1 (POPMUPOBATHCS CJAEAYIONIHE
KOMIICTeHUMH:



O6mme
KOMIIETEH LIUHA

[Inanupyemble pe3yapraThl 00yUeHUS

Ob6muel

JluciunuHapHble2

OK 01 Beibuparts
CII0COOBI pEeICHUS
3a1aq
podeCCHOHATHHOM
NeSTeNLHOCTH
IPUMEHNTENEHO K
pa3In4HbIM
KOHTCKCTaM

- TOTORHOCTb K TPY/y, OCO3HaHHe
LIEHHOCTH MAacTepcTRa, TpyIontodue; -
I'OTOBHOCTB K aKTUBHOM JIEATENBHOCTH
TEXHOJOTHYECKOHN U COI[HAbHOMN
HaIpaBIeHHOCTH, CIIOCOOHOCTE
UHUIAUPOBATH, NIAHAPOBATEH 1
CaMOCTOSATENBHO BBIIOIHATH TAKYIO
NIeSITENILHOCTD; - MHTEPEC K Pa3IuyHbIM
cdepam npodeccHOHATBHOM
gesrenbHocTH, OBIaICHHE
YHHBEPCAIBHBIMHU YICOHBIMU
[I03HABATENBHBIMY JICHCTBUSIMU: a)
0a30BbIC JJOrMUYECKHE JCHCTBHUS: -
CaMOCTOATENILHO GOPMYJITHPOBATH U
AKTYJIM3UPOBATE IIpoOIeMy,
paccMaTpuBaTh €€ BCEeCTOPOHHE; -
yCTaHaBIMBATh CYUICCTBEHHBIH IpH3HAK
WJIA OCHOBAHUS JUIS CDaBHEHUS,
Kinaccupukanuyu u o0o0ImeHNns; -
ONpeNeiaTs [enu JeSTeILHOCTH, 331aBaTh
NapaMeTPhl H KPUTEPUU UX JOCTHKCHHUS, -
BBIABJISITH 3aKOHOMEPHOCTH H
HNPOTHBOPEUHSI B PACCMATPHUBAEMbIX
SABJICHUSAX; - BHOCUTEL KOPPEKTUBEIL B
JEeSTENbHOCTD, OIICHABATh COOTBETCTBUE
pE3yIBTATOB LIEJISIM, OLICHUBATH PUCKH
HOCJIeI[CTBI/Iﬁ ACATCIIbHOCTH,

-BJIAZIETH METO/IaMH TOKA3aTENHCTB,
aNrOpUTMaMH PEIICHHS 3a/1a4;, YMEHHUE
(GOpMYyIHPOBATH ONPEICICHUSN, AKCHOMbI
U TEOPEMbI, IPUMEHATH UX, POBOJIUTH
IOKa3aTeNbHbIE PACCYKICHUS B XOME

HMOHSATUSIME: CTETIEHb YHCIa, JIorapudm
9HCIIa; YMEHHE BBITIONHSATH BHIYACICHHE
3Ha4uCHUH ¥ 1pcobpasoBatus BhipaxcHui
CO CTENEHAMH U JIorapupmMam,
npeoOpa3zoBaHust JPOOHO-PAIIMOHATBHBIX
BBIPQXKEHUI; - YMeTh OllepUPOBATH
NOHATHAMU: PAllIOHATBHbIC,
UppalyoHaANbHbIE, T0KA3aTENbHBIE,
CTeIIeHHBIE, JorapuMHUyecKue,
TPHUTOHOMETPHYECKHE YPABHCHHS 1
HEPABEHCTBA, MX CHCTEMBI; - YMETh
OIIEpHPOBATH MMOHSATHAMHE: (YHKIH,
HenpepsiBHas PyHKIUS, TPOU3BOIHAS,
1IepBoOOpa3Has, ONMpeAeICHHEIN
MHTErpal; YMETh HAXOJHUTh MPOU3BOTHbIE
SNEMEHTAPHBIX (PYHKUMIA, HCTIONB3YS
CTIPaBOYHBIE MATEPHAIIBE; HCCICAOBATD B
HmpocTeHImux ciyyasx GyHKIHM Ha
MOHOTOHHOCTD, HAXOJUTh HAHOONBIINE U
HaMMEHBIINE 3HAYCHHS (OYHKIHH;
CTPOUTH rpaiKil MHOTOWICHOB C
MICIIONIb30BAHUEM ammapara
MaTeMaTH4eCKOro aHAIH3a; IPUMCHSITH
[IPOM3BOIHYIO IIPU PelieHUH 3a1a4 Ha
NBIDKEHHE; PelaTh IPAKTHKO-
OPHMEHTHPOBAHHBIE 33/[a4H HA
HauOOJIbUINE H HANMCHBIIIE 3HAUCHS,
Ha HaXOoX(ACHUE NYTH, CKOPOCTH H
YCKOPEHHUST; - YMETh OIIEPHPOBATH
HOHSTHSIMH: pallioOHaNbHAasT QYHKIIAS,
HI0Ka3aTenbHas QYHKIM, CTENeHHas
byHxuns, norapudMugeckas

- pa3sBUBATh KPEATUBHOE MBILLICHHAE
IpH pEMICHUN XKU3HEHHBIX 11po0aeM )
6a30BbIe UCCIIEAOBATEIIBCKHAE
JCHCTBHS: - BIAJETh HaBbIKaMH

(GyHKUHMS, TPUTOHOMETPUUECKUE
(QyHKUMHM, OOpaTHBIE PYHKLUH; YMEHHE
CTPOUTH rpaduKy U3YUCHHBIX
(hyHKIMH, MCIIOJIB30BATh I'PAQUKH IIPH




y4eOHO-HCCIIeI0BaTEIbCKOM U
IPOCKTHOH JEATENLHOCTH, HABbIKAMHU
pazpenieHust mpoOiieM; - BBISBIIATE
IPUYNHHO-CIEJICTREHHBIC CRSIZN M
aKTyaJIM3HpOBaTh 3a1a4y, BbIABUIaTh
THIIOTE3Y €€ PEINEHNUs, HAXOUTh
apryMEHTHI JUIst JOKA3aTennLCTaa
CBOWX YTBEPIKJICHHM, 3a4aBaTh
napameTpsl U KpUTCPUH PEICHHS; -
aHATM3UPOBATH MOJYYCHHEIE B XOJ1¢
pELIEHMS 33/Jaul pe3yNIbTaThl,
KPHTUYECKH OIIEHUBATh UX
JIOCTOBEPHOCTH, IPOrHO3MPOBATH
U3MEHEHHE B HOBBIX YCIOBUSX; --
YMETh IEPEHOCHUTD 3HAHHS B
MO3HABATEIBHYIO M IPAKTHIECKYIO
00 aCTH KUZHEACATEILHOCTH; - YMETh
UHTETPUPOBATH 3HAHUS N3 PA3HEIX
OpeIMETHBIX 00J1acTel; - BHIJIBUTATh
HOBBIE HJEH, IIPEIaraTh
OPUTHHAIBHBIE OIX0/ibl U PelleHus;
U CIIOCOOHOCTL HX HCIOJIB30BaHUA B
[I03HABATENbHOMN U CONUATBbHOM
NPaKTHKe

H3Y4YCHHH OPOLIECCOB B 3aBUCUMOCTEM,
IIPU PEICHUY 33]1a4 U3 JIPYTHX
yueOHBIX IPeJIMETOR U 3a7ay u3
peanbHON XW3HH; BRIPAXKATH
dbopMmynamMu 3aBUCHMOCTH MEXY
BEIMYMHAMH; - YMETh PelliaTh
TEKCTOBBIC 3a/a4i PasHbiX THIIOB (B
TOM YHCIIE Ha IIPOIEHTHL, IOJIA U
9acTH, Ha JIBHKEHHE, paboTy,
CTOMMOCTB TOBapOB U yCJIYT, HAJIOTH,
3aJ1a4d U3 00JIACTH yNpaBICHUSA
JWYHBIMHA U CEMEMHBIMU (DMHAHCAMM ),
COCTaBJISTE BBIPOKEHUS, ypaBHEHMS,
HEPaBEHCTBA U UX CHCTEMBI 110
YCJIOBHIO 3a/la4H, UCCIIeI0BATh
MOJy4EHHOE PEelCHUE U OIEHUBATh
IIPaBAONOI00HOCTE Pe3yIbTaTOB; -
YMETh ONIEPUPOBATE HOHSTHIMM:
cpenHee apupMeTHIecKoe, MeInaHa,
HauOOoJIbLICE M HAUMEHBILIEE 3HAYECHHUS,
pa3Max, JUCIepCs, CTaHAapTHOe
OTKJIOHEHHE YUCIIOBOI0 Hab0pa; yMeTh
W3BJIEKaTh, UHTEPIIPETUPOBATH
HH(pOPMAIUIO, IIPEJICTABICHHYIO B
TabJInIax, Ha AMarpaMmax, rpaguxax,
OTPaXKaIOIIyIO CBOUCTBA peallbHBIX
[IPOLIECCOB U SIBIEHUI; IIPEACTABISATE
PHGOPMALHUIO C [IOMOLIBIO TaOIUIL U
Juarpamm; HccieIoBarh
CTAaTHCTHYECKME JaHHBIE, B TOM YUCJIE
C IPUMEHCHUEM I'PaUIECKUX METOJIOB
H 3]IEKTPOHHBIX CPEACTB; - YMETh
OIICPUPOBATH MOHATHAME: CIyYalHbIN
OIIBIT U CIIy4ailHOe COOBITHE,
BEPOSITHOCTD CILy4alfHOIO COOBITHS;
yMEHHE BBIYHCISTH BEPOSTHOCTH €
UCIOJIB30BaHUEM TpahUIecKIX
METOIOB; IPAMEHSTH POPMYJIBI
CIOXKEHUS U YMHOXEHUS
BCPOATHOCTEH, KOMOHMHATOPHBIE (AKTH
¥ GopMyJibl IPH PENICHAN 3a/1ad;
OIIEHHUBATh BEPOSTHOCTH PeILHEIX
COORITHI; 3HAKOMCTBO CO CITY4alHBIMU
BEIMYMHAMU; YMEHME TIPABO/INTH
TIPUMEPHI

HPOSBJICHUS 3aKOHA OOJIBINMX YHCEN B
PUPOJIHBIX U OOIIECTREHHBIX
SIBIICHUSIX; - YMETH ONICPUPOBATE
IOHATHAMH: TOYKA, NTpAMat,
IUIOCKOCTB, IIPOCTPAHCTRO,
JIBYTPAHHBIH YroJi, CKPEIUBAOIINECS




IPSIMBIE, IAPATNETLHOCTE U
MEPIEHIUKYISPHOCTD TIPSIMBIX H
IJIOCKOCTEH, yroJl MEXY IPSIMBIMHU,
YTOJl MEXKTY TIPSIMON U HHOCKOCTRIO,
yTOJI MEXY TUIOCKOCTSIMH, PACCTOSTHHE
OT TOYKH JI0 IJIOCKOCTH, PAaCcCTOSIHNE
MEXKIY HPAMbBIMH, PACCTOAHNEC MEWKTY
IUIOCKOCTSIMH; YMEHUE UCIIONB30BATh
[IPH PELICHKY 33a4 U3YUCHHBIC (hDaKThI
M TEOPEMBI IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mephl OOBEKTOR
OKpPYXaIOIIero MUpa; - yMeTh
OIIEpUPOBATH TOHSITHIMU:
MHOTOT'PaHHUK, CEYCHHE
MHOTOTPaHHUKA, KYO,
napasuleNienuIe, npusma, NupamMmuia,

burypa 1 moBepXHOCTDL BPALICHH,
HUIVMHID, KOHYC, map, cdepa, ceyenus
(urypsl BpaleHus, riocKoCTs,
Kacaromasiacs cepbl, HIIHHApPA,
KOHYCa, I0iila/lb TTIOBEPXHOCTH
NUPaMUJIBI, TPU3MBI, KOHYCAa,
IWIMHAPA, IUI0Was cheprl, 00meM
KyOa, psIMOYT'OJIEHOTO
napajuielienuneaa, THpPaMuIb,
IIPU3MBIL, HWIMH]IPa, KOHyCa, Hiapa;
YMEHUe 300paxaTb MHOTOTPaHHHUKH ¢
MIOBEPXHOCTH BPALICHHUS, UX CCUCHNS
OT PYKH, C HOMOUIBIO YEPTEKHBIX
HHCTPYMEHTOB U 3JEKTPOHHBIX
CPEICTB; YMCHUE PaclO3HABATH
CAMMETPHIO B IPOCTPAHCTEE; YMEHHE
pacio3HaBaTh IPaBUIBHbIC
MHOTI'OTPaHBHKH; - YMETH ONEPUPOBATH
HOHSTUSMU: IBUKCHHC B
IPOCTPAHCTBE, NOJ00HBIE (GUTYPHI B
MPOCTPAHCTBE; UCTIONB30BATH
OTHOLUCHHE NIOIIAAcH HOBEPXHOCTCH
¥ 00BEMOB 1101I00HBIX QUIyp Ipu
pELIeHNH 33/1a4;

- YMETb BBIYHCIISATD TEOMETPHYIECKUE
BEIIMYHHEI (JUIMHA, YTOJI, TUIOMA/h,
o0beM, oAb MOBEPXHOCTH ),
VCTIONB3YS M3ydeHHbIe HOPMYIBT 1
METOJBI; - YMETh ONIEPHPOBATH
HOHSTUSMHU: IPIMOYTOJIbHAS CHCTEMA
KOOpAHHAT, KOOPAMHATH TOUKH,
BEKTOP, KOOP/IMHATBI BEKTODA,
CKaJIAPHOE NPOH3BEIICHHE, YTOJI MEHKILY
BEKTOPaMH, CYMMa BEKTOPOB,
[IPOU3BEACHUE BEKTOPA HA YHCIIO;




HaXOJUThb ¢ HOMOMIBIO U3YYEHHBIX
(bopMyN KOOPAUHATHI CePeTHHEI
OTpe3Ka, pacCTOSJHNE MEKIY ABYMS
TOYKAMM; - YMETh BHIOWPaTh
MOIXOISHIMA U3YUEHHBIA METO IS
PEIleHs 3a1a4H, pacio3HaBaTh
MaTeMaTHYeCKHe DaKThl H
MaTeMaTHYeCKHe MOJIEIH B
IIPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHE
IIPUBOJXTE IPAMEPHI MATEMATHYECKUX
OTKPBITHH POCCHHUCKON U MUPOBOK
MaTeMAaTUYECKO HAYKH. - YMETh
ONEpUPOBATEH TIOHSITHIMHU:
OIpeICNIEHUE, aKCHOMA, TEOpPEMa,
CIIEeICTBUE, CBOMCTRO, IPH3HAK,
JAOKa3aTeNbCTRBO, PABHOCHIILHEIS
(hOpPMYITUPORKH; YMEHUE
dbopmynmpoBarh 0OpaTHOE H
IPOTUBOIOJIOXKHOE YTBEPXKICHUE,
NPUBOJIATH OPAMEPHI U
KOHTPIIPUMEPBI, UCII0JIB30BATh METO/T
MaTeMaTH4eCKOU MHIYKIINH;
IIPOBOIMTE JOKA3aTeNbHbIE
pacCy>KACHUS TpU PEHICHUH 38144,
OLICHMBATH JIOTHUECKYIO MPaBUIBHOCTh
paccyXACHUM; - YMETh OHEPUPOBATH
TIOHSITUSIMU: MHOKECTBO,
IIOIMHOKECTBO, ONEPaIliy HaJl
MHO’KECTBAMH; YMCHHUE HUCITOJIH30BATh
TEOPETUKOMHOKECTBEHHBIH anmnapar
JU14 OTIECAHHS PEalbHEIX IPOIECCOB H
SBJICHHH IIPU PELICHUM 33/1a4, B TOM
YHCTIe U3 APYFUX YYEOHBIX IIPEIMETOB;
- YMETH OLIEPHPOBATH MOHITHSIMHU:
rpad, CBS3HBIH rpad, KepeBo, MUKIL,
rpad Ha JIOCKOCTH; YMCHHE 3a/1aBaATh
W ONUCHIBaTh rpadsl

pa3sIMYHBIMU cIOC0OaMH;
UCTIOJIB30BATh rpa(bl MPH pelleHrur
3a/1a4d; - yMeTh CROOOHO ONEPUPOBATH
NOHATUSMH: COYETAHUE, IEPECTAHOBKA,
YHCJI0 COYECTAaHUHM, YHCI0
NIEPECTaHOBOK; OMHOM HbroTOHA,
YMEHHE IPUMEHATE KOMOHHAaTOpDHEIE
(haKThI B pacCykACHUS ISl PCIICHUS
3a1a4; -yMETb ONIEPHPOBATH
MOHSATUSMHU: HATYpaITHHOE YUCIIO,
1I€JI0€ YHUCII0, OCTATOK I10 MOJIYJIIO,
pallMOHATBHOE YHCIIO,
HppannoHaibHOe YHCII0, MHOKECTRA
HaTypalbHBIX, LEIBIX, PALlUOHANLHEIX,
JNEWCTBUTCIBHBIX YHCETT; YMEHUC




KCIO0JIB30BATh IIPU3HAKHU JICTTUMOCTH,
HAaHMEHBINHH O0Iuil NeNuTeNns U
HauMeHbIiee oduiee KpaTHoe,
anroput™ ERKNN/IA TPH pETTEHWH
33/1a4; 3HAKOMCTBO C Pa3IUYHBIMU
TIO3HIIOHHBIMU CHCTEMaMHU
CHMCIICHMS; - YMeTh CBGOOAHO
ONePHUPOBATD MOHSATHSIMHU: CTEIIEHb C
LIeJIBIM TIOKa3aTeiieM, KOPEHb
HaTypaJbHOM CTENEHH, CTENIEHD C
palMOHAIBHBIM ITOKA3aTENEeM, CTCIIEHD
C IEUCTBUTEBHBIM (BEIIECTBEHHEIM )
1I0Ka3areneM, Jorapudm 9uciia, CHHYC,
KOCHUHYC ¥ TAHT€HC [IPOU3BOIBHOTO
4Hcla; - YMETh OIIepUPOBAThH
MOHATUSIMH: TOXKJIECTBO,

TOXKAECTBEHHOE Npeodpazonanme,
YPaBHEHHME, HEPAREHCTRO, CUCTEMA
YPaBHEHUH U HEPaBCHCTB,
PaBHOCHNBHOCTH YPaBHECHUH,
HEPAaBEHCTB M CHCTEM, paliiOHaIbHbIE,
HUppanuoHaibHble, IOKa3aTelIbHbIC,
CTEIICHHBIE, JlIorapuMHUIeCKHe,
TPUIOHOMCTPHYECCKHE YPABHEHH A,
HEpPaBEHCTBA U CUCTEMbI; YMEHUE
peniaTs ypaBHEHUS, HEPABEHCTBA U
CHCTCMEI € IIOMOINBIO PA3/IMYHbIX
IIPHEMOB; PEIIATh YPABHEHHS,
HEPABEHCTRA U CUCTEMBI C
rmapameTpoM; IPUMEHSTh YPaBHEHU,
HEPABECHCTBA, HX CUCTEMBI JJId
peHICHHI MaTeMaTHIeCKuX 3a0ad ¥
32/1a4 U3 pasM4HbIX oOnacreil HayKu u
pealbHOH KU3HU

-yMeThL CBOOOIHO OEPHPOBATEH
MOHATHAMH: Tpadpur GyHKIHH,
oOparHad QyHKIHS, KOMOO3HUIH
GyHKIWiA, TaHeiHas QYUK
KBaapaThuHas (YHKITHSA, CTeIIeHHas
(YHKIINS C IEJIBIM [TOKA3aTeNleM,
TPUTOHOMETPHYECKHE DYHKITHH,
00OpaTHBIE TPUTOHOMETPUUECKUE
GYHKINY, ToOKa3aTenbHas 1
AoTapH(pMEHecKan PYHKIHH; YMCHHC
CTPOUTH rpauxu HyHKITHIA,
BBIIOJHATH Ipeo0pazoBanus rpaduKoB
(YHKITHH; YMEHHE HCTIOJIH30BAThH
rpauku QYHKIUH JUIS A3y ICHHS
IIPOIECCOB M 3aBHCHMOCTEH NpH
PELIEHUN 32/1ad U3 JPYTHX yUeOHBIX
IPEOMETOB H H3 PealbHOH IKH3HY;
BBIDAKATh POPMYJIaMU 3aBUCAMOCTH
MEX]Ty BeTMUMHAMHU; YMEHUE




cBOOO/IHO OTIEPUPOBATH IOHITHIMU:
YETHOCTH (HYHKIIMHU, HEPHOTHIHOCTE
(YHKIMH, OTPAaHHYEHHOCTD () YHKIIHH,
MOHOTOHHOCTH (DYHKITHH, IKCTDEMYM
byHKNKY, HAUOOIbIIEE U HANMEHBIIIEE
3HaYeHus QYHKIUN Ha TPOMEKYTKE;
YMCHHC IpOBCAUTH UCCIACAOBAHNC
(GYHKIHH; YMCHHE UCIOIL30BATh
cBOHCTBA U TpaduKA QYHKIME 171
pelIeHHs ypaBHEHHH, HEPaBEHCTB
3aja4 Cc mapaMmerpamu; u3o00paxarb Ha
KOOPJIWHATHOMU ILTOCKOCTH MHOX€ECTBA
pelIeHH ypaBHEHHA, HEPABECHCTB M UX
CHUCTEM; - YMETh CBOOOLHO
OIEPUPOBATH TOHSATHIMH:
HOCJIEeI0BATENbHOCTD,
apudmMeTHuecKas Iporpeccus,
reoMeTPHYEeCKast IPOTrPeCCHs,
OeckoHeuHO yOBIBaromas
FEOMETpUYECKas MPOTPECCUsT, YMEHHE
38]1aBaTh MOCIEIOBATENBHOCTH, B TOM
YHCTIC C TTOMOUIBI0 PEKYPPEHTHBIX
(hopMyII; - yMETh OTIepUPOBATH
HOHSTHSMH: HENPEPBIBHOCTH (DYHKIIHH,
ACHMIITOTHI rpaduka GyHKIUH, MepBas
U BTOpas Npou3BoAHas QyHKIHH,
FEOMETPHYUCCKUHN M QUBMYECKUMA CMBICIT
TIPOU3BO/IHOI, IEPBOOOpazHas,
OIIPeNICICHHBIA HHTCIPAT, YMCHUE
HAXOJNUTh

aCHMITOTHI Irpaduka QyHKIINH;
YMEHHE BBHIUUCTISTEH IIPOU3BOAHBIE
CYMMBI, IPOW3BE/IEHUS, YACTHOTO U
KOMIIO3UIUY HYHKIHH, HAXOAUTD
ypaBHEHHE KacaTelbHOH K Tpapuky
(YHKIIHY; YMEHNE UCIOIB30BATh
[IPOM3BOHYIO [ HCCHECAOBAHMA
bYHKIHHR, IS HAX0XKIACHHUS
HaWIydIlero PemeHus: B IpUKIaHbIX,
B TOM YHCJIE COLIUATIBHO-
SKOHOMMYECKUX B PU3HICCKUAX
3aa4ax, Jis ONpeieIeHUst CKOPOCTH H
YCKOPEHUSt;, HAaXOIUTh [JIOWAIN U
00BeMEI PUTYDP C TOMOIIBLIO HHTETpaa;
[IPUBOIUTH IIPUMEPBI
MaTEMaTHYECKOT0 MOAEIMPOBAHUS C
NOMOIIRI0 TH(pdepeHIuaTBLHBIX
YPaBHEHUH; - YMETEH ONIEPUPOBATE
HNOHSATHAMH: KOMIUICKCHOC YHCIIO,
COTIPSIKEHHBIE KOMIUIEKCHBIE YnCIa,
MOJTYJib M @PTYMEHT KOMIUIEKCHOTO




qKcia, GopMa 3anucH KOMIICKCHBIX
YyKCel (reoMeTpuyecKas,
TPUTOHOMETpHYUECKas U
anrebpanyecKas); YMEThb IPOUIROJIWTh
apudMeTHICCKHEe TCHCTBHS C
KOMILJIEKCHbIMU YUCIIaMU; ITPUBOINTH

IDUEMEDRLI HCIIONILROBAH Y
HPHMIUPDL BULIVIIDIU DAY

KOMIUIEKCHBIX YKCEIT; - YMETh
CBOOO/IHO ONEPUPOBATH IOHATUSIMU:
cpenHee apupmeTHIecKoe, MeIuana,
HauOoJIbIee U HaUMEHBINee 3HAYCHUS,
pasMax, IUCIIEPCHUsl, CTaHIapPTHOE
OTKJIOHEHHE /ISl ONTUCAHMS YHCITOBBIX
JTAaHHBIX; YMEHHUE HCCIIEN0BATE
CTAaTHCTAYECKUE TaHHBIC, B TOM YHCIIC
C IPUMEHEHHUEM Ipa)HIeCKUX METO/IOB
U BJIEKTPOHHEBIX CPENICTR; TpaduuecKu

HCCICAORATE COBMECTHEIE HaDMIOAeHUS

HNOULACAVEA I o CUSMUOU L IZEI0 OdUUiT VLol nna

C IIOMOIIBIO THArpaMM PacCCHBAHHS U
JMHEHHOM PerpecCH; - yMETh
HaxO0/IUTh BEPOATHOCTH COOBITHI C
UCIIOJIB30BaHUEM IPpaUUCCKHX
METOIO0B; TIPAMEHSITh /IS PCIICHUS
33729 (POPMYITBI CIIOKECHHS U
YMHOXEHHS BePOSTHOCTEH, hopMyny
HIOJIHOH BEPOATHOCTH, POPMYITY

bepnyium, kombuaaTopHBIC GaKThl 1

(bOpMyITBI; OIICHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHUE ONICPUPORATH
MOHATHAMMU: CIIy4alfHas BeIIMUYHHA,
pacIpeseneHue BEPOATHOCTEH,
MAaTEMaTUYECKOE OKUIAHUE, JUCITEPCUS 1
CTaHIaPTHOE OTKIOHEHUE CIIyJalHon
BEIIMYMBEL, PYHKITHH paclpeneienus u
INIOTHOCTH PABHOMCPHOIO,
MIOKA3aTeIbHOTO U HOPMAIBHOTO
paclpe/leNIeHNii; yMEHUE UCTI0JIB30BATh
CBOMCTBA M3YUYECHHBIX paclpe/ieNleHuil 1is
peluenns 3a5a4; 3HAKOMCTBO €
TNIOHYTHSIMHU: 3aKOH OOJBITNX UHCEII,
METOJIbI BEIDOPOUHEIX HCCIICAOBAHNH;
YMEHHE IPUBOAATH MPUMEPHI TPOSABICHUS
3aKoHa OOJIBIIKAX YUCEN B IPHPOJIHBIX U
OONIECTBCHHBIX IBICHUSIX, - YMETh
cBOOOTHO ONTEPUPORATE TOHITHIMU:
TOYKA, OpAMasi, IUIOCKOCTh,
HPOCTPAHCTBO, OTPE30K, JIYH, TNIOCKUA
YTOJI, ABYTPAHHBIA yI'0J, TPEXTPAHHBIN
YI"OJ'Ij nepeceKananeCﬂ, HapaJIJ'IGJ'IBHI)Ie )54
CKpEUUBAIOLIUECS IIPAMBIC,
[1apaAJUIENBHOCTS Y MePIICHANKYISIPHOCTh




IPSMBIX H [JIOCKOCTEH, yroi MeXny
HPSAMBIMH, YFOJI MEXTY TIPSIMO# 1
IUIOCKOCTBIO, YOI MEXKAY ILIOCKOCTAMM;
YMEHHE UCIIOIL30BATH MPU PEIEHAN
3a71a4 H3y4eHHbIE (GaKTbl U TEOPEMBbI
IUTAHAMETPUH; YMEHHE OLICHIBATh
pa3Mepbl 00BEKTOB B OKPYKAIOUMIEM MHPE;
YMEHHE OLIePUPOBATH MOHATHIMU:
MHOTOI'PaHHHK, CCUEHNE MHOTOTPaHHHUKA,
NPaBUIBHBIH MHOTOTPAaHHUK, TPH3MA,
nupamMmuaa, Qurypa v moBepxHoCThb
BpalleHus, UMIHHAP, KOHYC, map, chepa,
pa3sBEPTKa IIOBEPXHOCTH, CEYCHHS KOHYCa
W LATHHIPA, apalielbHble OCH WU
OCHOBAHHIO, CEYEHHUE IT1apa, INIOCKOCTE,
Kacaromascs chepsl, IUIHHAPA, KOHYCa;
YMEHUE CTPOUTH CEUCHHE
MHOIOTPaHHHKA, H300pakaTh
MHOI'OI'PaHHHUKH, (PUI'YPBI K HOBEPXHOCTH
BpAIEHHs, UX CEUCHH, B TOM YHCIIE C
[IOMOIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHHE
IIPUMEHSTH CBOHCTBA T€OMETPHUYECKUX
¢uryp, caMocToaTeasHO GOPMYIHPOBATH
OIIpe/IEIIEHUA U3yYaeMbIX GUryp,
BEIIBUTATH

THIIOTE3bl O CBONCTBAX M MPHU3HAKAX
reoMeTpHUYECKNX (PUTyp, 0OOCHOBHIBATH
WA ONPOBEPraTh UX; YMEHUE IPOBOJIUTH
KIacCHUKAIUIO (GUTYD 1O PasIHdHbIM
IIpU3HaKaM, BBIOJIHATE HEOOX0MUMEIE
JIOTIOTHUTETLHBIE TTOCTPOEHUS; - YMETh
CBOOOHO ONEPUPOBATH MOHSITHIMU:
wioliaas Gpurypsl, 0obem QUIypbl,
BEJIMYHHA YTJI4, PACCTOSIHUE OT TOYKH JI0
IIOCKOCTH, PACCTOSIHHE MEXAY NPAMBIMH,
PacCTOAHHC MCIKAY IIJIOCKOCTAMMU, IJ1I011aAb
cepsbl, MI0AAbL MOBEPXHOCTH MUPAMMUIEL,
IPHU3MBL, KOHYCa, MWIHHAPA, 00beM Ky0a,
OPSIMOYTOIBHOTO Napalenenumnena,
ODUupaMUuJbI, IIPU3MBI, TWIHHAPA, KOHYCA,
11apa; yMEHHEe Hax0UTh OTHOMIEHHE
00BEMOR NOAOOHBIX QPUTYD; - YMETH
CB060)IHO ONCPUPOBATL TOHATHAMMA:
JIBHDKEHHUE, TTAPALICIbHbINA EPEHOC,
CUMMeETpHS Ha IIOCKOCTH U B
IPOCTPAHCTBE, TIOBOPOT, MPeoOpazoBanue
noo0us, nonoOHble (PUTYPHI; yMEHHE
pacIo3HaBaTh PaBHBIE U MTOA00HBIE
(burypsl, B TOM 4UCIIE B TIPUPOJIE,
HUCKYCCTBE, apXUTEKTYpE; YMCHHUE
HCIIOJIb30BaTh F'COMCTPHUYICCKIC
OTHOIICHHS, HAXOINTh TEOMETPHUIECKUE
BEJIMYMHEI (JTUHA, YIOJl, I1JI0Ia (5, 00HEM)




[IPH PEINEHUH 3a7a4 U3 JPYTUX YIeOHBIX
[IPEIMETOB U U3 PEAIBHOM JKU3HHU, - YMETh
CBOOOHO OIIEPHPOBATE MOHATHAMHU:
NpAMOYTOJIbHAsA CUCTEMA KOOPIHHAT,
BEKTOP, KOOP/IMHATHI TOUKH, KOOPIMHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOM3BECHHUC
BEKTOpPa Ha YHCIIO0, PA3JIOKECHHIE BEKTOPA 10
0azucy, CKaIsIpHOE NMPOM3BECHNE,
BEKTOPHOE TIPOU3BEACHHUE, YTOI MEKIY
BEKTOPAMH; YMEHHE HCIIONIb30BATh
BEKTOPHBIN U KOOPJIUHATHBIA METO AJIs
peIIeHust TEOMETPUUYCCKUX 3a4a4 B 33134
JPYTHUX YUEOHBIX MIpeIMETOB; ONIEPHPOBATH
NOHATUAMH: MaTpula 2x2 u 3x3,
OIIpENEIUTEND MAaTPUIIBL, TEOMETPHICCKUIHA
CMBICH OIPEJICIUTENIS,;

- YMETb MOJEINPOBATEL PEaIbHbIC CUTYalluu
Ha A3bIKE MAaTEeMATUKU,; COCTABIISITh
BBIPAXEHUsI, YPABHEHUS, HEPABEHCTRA U X
CHCTEMBI IO YCIIOBHIO 3alavyl, UCCIIEIOBATH
IMOCTPOSHHBIE MOJENH ¢ UCMOJIHF30BaHUEM
annapara ajireOpbl, MHTEPHPETHPOBATH
[IOIYYEHHBIH pe3yJibTaT; CTPOUTH
MaTEMaTHYECCKHAE MOJIENTH C TTIOMOIIBIO
reOMETPHYSCKUX MTOHATHUHA M BEIIUYHH,
peliaTh CBA3AHHbIE C HUMU MPAKTHYECKHE
3aZ[a4ll; COCTaBIIATL BEPOATHOCTHYIO
MOJIE/Ib U HHTCPIIPETUPOBATH MOJTYYCHHBIA
pe3ylibTar; peuiaTh MIPUKIIATHEIE 3a0aUM
CpelCTBAMU MaTeMAaTHUeCKOT0 aHAIn3a, B
TOM YHCJIE COITUATBHOIKOHOMHYISCKOTO B
(HDU3UIECKOTO XapaKTepa; - YMEHHE
BBIOWPATH NOAXOAINIUN METO, AN
pelueHus 3a/1a4u; IOHUMAHKE 3HAYAMOCTH
MaTEMATHKH B U3YYECHUH TPUPOJHBIX U
00ILIIECTBEHHEIX MIPOLECCOB U SIBJICHUI;
YMEHHE Paciio3HaBaTh NPOSIBIICHNIE 3aKOHOB
MAaTEMAaTUKH B HCKYCCTBE, YMEHUE
NPUBOAUTE IPUMEPHI MATEMATHUCCKIX
OTKPBITUH POCCUUCKONH U MUPOBOU
MaTEMaTUYCCKOM HAyKK1

OK 02 HMcnons3osarth
COBpPEMEHHEIE CPECTBA
NOUCKA, aHANIN3a U
UHTEPIpPETalvA
nH(OPMALNH, U

B o0nacTh eHHOCTH HAy4HOTrO
MO3HAHUS: -CHOPMUPOBAHHOCTh
MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS

- YMETb OTIEPHUPOBATDH LOHITUIMH:
panmoHaIbHas QYHKIHSL, IOKa3aTeabHas
GbyHKUUS, CTETiEHHAs QYHKOHS,
Jorapudpmuyeckas Gyaxims,
TPUTOHOMETPHYECCKHE PYHKIHK, OOpaTHbIE




nH(OPMAMOHHBIE
TEXHOJIOTHH JUIS
BBIIOJTHEHU 33724
po(ecCHOHATBHOH
JESTEIHHOCTH

HAyKU ¥ OOIIECTBEHHOH
NPaKTHKH, OCHOBaHHOTO Ha
IUAJI0re KyJIbTyp,
COCOOCTBYIOUIETO OCO3HAHUIO
CBOEI'0 MECTa B MOJIUKYJILTYPHOM
MHpE; - COBCPIICHCTBOBAHKE
SI3BIKOBOH W YMTATeNIbCKOH
KYJIBTYPBI KaK CpeJICTBa
B3aUMOJICUCTBHUS MCXKAY JTIOABMHU
U MO3HAHWS MHUPA; - OCO3HAHUE
LIEHHOCTU Hay4YHOM
JeATeIbHOCTH, TOTOBHOCTE
OCYIIECTBJEATH TPOEKTHYIO H

(YHKIMH; yMEHHE CTPOUTD I'paduKu
U3Y4YEHHBIX (QYHKIMH, HCIIOIH30BaTh
rpauKy MPU U3YUESHUH MIPOLIECCOB U
3aBHCHUMOCTEW, IIPU PEIICHUH 33184 U3
APYTHX y4eOHBIX IPEMETOB H 3a/1a4 H3
PpEIbHOM KU3HH; BBIPAKATH hopMysiamu
3aBHCHMOCTH MEXAY BETUYMHAMH; - YMETh
OIIEPHPOBATH MOHATHAMH: TOXICCTBO,
TOKIECTBEHHOE TpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHCTEMA
YPaBHEHHI U HEPABEHCTB, pABHOCHUJIBHOCTD
YPaBHCHUMH, HEPABEHCTB U CUCTEM,
PaLMOHAIBHBIE, HPPAIIMOHAIILHBIE,
[10Ka3aTelibHbIE, CTETICHHBIE,
JIOrapU(PMHUUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHHs, HCPaBEHCTBA




UCCIICTOBATENBCKYIO
JesITedbHOCTh HHAMBUYANLHO H
B rpynme. OBnagenune
YHHBEPCAJIbHBIMHA YI€OHBIMH
[103HARATENHHBIMH JICHCTBUSMIE:
B) pabota ¢ mH(popManue: -
BIIaJICTh HaBBIKaMU MOy UYCHU A
MHPOPMAIHU U3 HCTOYHHKOB
Pa3HBIX TUMNOB, CAMOCTOSTEIHHO
OCYILIECTBIISATE MOUCK, aHAIIA3,
CHCTEMaTH3alHIO U
WHTEpHpETauo HHPOpMaIuu
Pa3JIHYHEIX BUAOB U opM
IIPEJCTABIICHUS; - CO3/1aBaTh
TEKCTHI B pa3IMuHBIX QopMarax ¢
YY€TOM HazHaueHUs HHGopMauu
U IeNeBOd ayAUTOpUH, BHIOUpas
ONTHUMAIBEHYIO HOPMY
IPEACTABICHNS U BU3YATH3AINN;
- OIICHUBATH I0CTOBEPHOCTE,
JETUTHMHOCTD HH(POPMAITHH, €
COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMAaM; -
UCITOJIF30BaTh CPEJICTBA
WH(OOPMANUOHHBIX H
KOMMYHMKAITMOHHBIX TEXHOJIOTHH
B PENICHUY KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHu3allHOHHBIX 3a/1a9 C
coOnronenyieM TpeOoBaHuit
SPrOHOMHUKH, TEXHUKH
06e30macHOCTH, THTHEHBI,
pecypcocOEpeReHus, IPABOBBIX U
STHUYCCKHX HOPM, HOPM
UH(POPMAIIMOHHON 0€30TIaCHOCTH;
- BJIAJIETh HaBbIKaMHU
pacro3HaBaHMs ¥ 3aIATHI
nHpopMaun, HHPOPMAITHOHHOM
0€e30T1aCHOCTH JTHYHOCTH

Y CUCTEMBI; YMETh PENIaTh YPAaBHCHHUS,
HEpaBeHCTRa U CUCTEMBI C TOMOIIBIO
Pa3sMYHBIX IIPAEMOB; PEIIaTh ypaBsHEHMA,
HEPABEHCTBA ¥ CUCTEMBI C TAPAMETPOM;
HPUMEHITE YpaBHEHHS, HEpaBEHCTBA, X
CUCTEMBI JIISl PCIIICHIAS MAaTEMaTHICCKIX
3a/1a4 U 38,149 U3 pasIudHbIX obacTei
HAyK¥ U peasibHOH XXU3HH; - YMETh
CBOOOIHO OTIEPUPOBATH TIOHATHIMH:
JBIDKEHUE, apaUICIbHbIN TIepeHoC,
CUMMETPUS Ha TUIOCKOCTH U B
IPOCTPaHCTBE, IOBOPOT, Mpeodpa3oBanue
nonodus, nofo6HbIe GUTYPHI; YMETD
pacrio3HaBath paBHbIC ¥ HOAOOHBIC
GUTYpHL, B TOM YHCIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; YMETh
UCIIONIB30BATH FEOMETPUYESCKUS
OTHOILIEHM S, HAXOJIATh FEOMETPHIECKHE
BEJIMYMHBI (JUIMHA, YTO, ILI0Iab, 00beM)
IIPH PEIICHUH 3a/1a4 U3 JPYTUX YueOHbBIX
NPEIMETOB U U3 PEATbHOMN KU3HH




OK 03 TLranuposats 1
peanu3oBHIBATh
coOCTBEHHOC
NPOQECCHOHATBHOE 1
JHYHOCTHOE Pa3BHUTHE,
HpEeANPHHNMATENBCKYIO
JeSTeIbHOCTD B
npodheccuoHanbHOH
cepe, UCIIOTB30BATH
3HaHHA 10 GHHAHCOBON
TPaMOTHOCTH B
Pa3TUYHBIX KHU3HEHHBIX
CHTYaIISIX

B obnactu nyxoBHO-
HPaBCTBEHHOT'O BOCIIMTAHUA: --
chopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS,
HTUYECKOI0 HOBEACHHUS; -
CHOCOOHOCTH OICHUBATD
CUTYAIMIO U IPUHUMATE
OCO3HAHHEIE PEIleHUS,
OpUEHTHPYACH HA
MOpaIbHOHPABCTBEHHBIE HOPMBI
Y IICHHOCTH; - OCO3HaHueE
JIMYHOTO BKJIaJia B IOCTPOEHHE
yCTOHYHBOTO Oy Iymiero; -
OTBETCTBEHHOE OTHOLIEHHUE K
CBOUM POJUTENSAM U (HJIN)
JIPYTUM YJICHAM CEeMBH, CO3JIaHHIO
CeMbH Ha OCHOBC OCO3HAHHOI'0
NPHHATHS [IEHHOCTEN ceMelHON
JKHU3HH B COOTBETCTBUH C
TpaguuusMu Hapoos Pocenn;
OBnanenue yHHBEPCAIbHBIMA
peryIsTHBHBIMM JEHCTBUSME: a)
caMoOpraHu3aIys: -
CaMOCTOSTEIILHO OCYIIECTBIISATH
MO3HABATENbHYIO IEATEILHOCT,
BEISIBJISITH IIPOOJIEMBI, CTABHUTE U
(hopMyiupoBaTh COOCTBEHHEIE
3a/1a4M B 00pa3oBaTENbHOM
JNEATENBHOCTH U HUIHEHHBIX
CUTYAINIX; - CAMOCTOSTEITEHO
COCTABJISATH ILTAH PEILICHHUS
po6IEMBI ¢ YIETOM UMEIOTIHUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NPEANOUTCHHIT;
- IaBaTh OLIEHKY HOBBIM
CHTYaIUsAM; CII0cOOCTBOBATH
(hOpMUPOBAHHUIO K TIPOSIBICHHIO
IIUPOKOH DPYAMLHHI B PAZHEIX
00nacTsAX 3HaHUH, DOCTOAHHO
TIOBBILIATH CBOM
00pa3oBaTeNLHbIA U KyJIBTYPHBIH
YPOBEHb;

- YMETB ONIEPUPOBATH TIOHATHIMHU:
paloHaIbHbIC, HPPAlIOHATbHEIE,
[IOKa3aTebHbIE, CTEIICHHBIE,
niorapu@MuUecKue, TPUTOHOMETPHYUECKAE
ypaBHEHHS H HEPABEHCTBA, HX CHCTEMBI; -
YMETb ONIEPUPOBATD NOHATHAMU:
MHOTOTPAaHHHK, CEHCHHE MHOTOIPaHHHKA,
Ky0, napanienenurnen, npu3ma, THpamMmuIa,
¢burypa 1 noBEpXHOCTH BPALICHUS,
IMIMHAP, KOHYC, 1ap, cepa, ceueHus
¢burypsl BpaimeHus, mIOCKOCTb,
Kacaromasics cepbl, THIMHIpA, KOHYCA,
IUIOINA/b IIOBEPXHOCTH IUPAM¥MIbI,
IIPHA3MBL, KOHyCa, HUIHHAPA, III0IIa/h
cepsl, 00beM Ky0a, IPSIMOYTOIBLHOTO
napaUleNeuea, IAPaMHA/Ibl, IPU3MEL,
NWIMHIPA, KOHYyCa, apa; yMeHHe
1300paxaTh MHOTOI'DAHHHKH U
NOBEPXHOCTH BPALICHUS, UX CEYCHHS OT
PYKH, ¢ IIOMOILBIO YEPTEHKHBIX
HUHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTBR;
YMETh PACHO3HABATH CUMMETPHIO B
IIPOCTPAHCTBE; YMETH paclio3HaBaTh
[IPaBUJIbHBIE MHOIOI'DAHHHKH; - YMETh
OIIEpUPOBAThH HOHSATHSIMHU: IPIMOYIONbHas
cucTeMa KOOpJAMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAWHATHI BEKTOPA, CKATSIPHOE
[IPOM3BEACHUE, YIOI MEK/Ty BEKTOPaAMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha 4HCJI0; HaXOJUTH € TIOMOIIBIO
M3Y9ICHHBIX (POPMYJT KOOPAHHATHI
CepEelMHbl OTPE3KA, PACCTOSIHUE MEXTY
JBYMS TOUKaAMH




0) caMOKOHTPOJIb: HCIIOJIL30BATh
npueMbl pebICKCHU IS OTICHKH
CUTYyalWH, BEIOOPA BEPHOTO
pelenus; - YMeTh ONEHUBATH
PHUCKH ¥ CBOEBPEMEHHO
TIPUHYMATH PEINICHUS 10 UX
CHIDKCHUIO, B) SMOUMOHANBHBIH
WHTEIEKT, Penoaaralonmi
chOPMHUPOBAHHOCTE: BHYTPCHHEH
MOTHBAIIHH, BKIFOYAIOMISH
CTPEMJIEHHE K TOCTUKEHUIO LIEIN
U yCHeXy, ONTHMH3M,
WHHIIHATHBHOCTH, YMCHUE
JeHCTBOBATD, HCXOS U3 CBOUX
BO3MOYHOCTEI; - HIMIIATHUH,
BKJTIOUAIOLIEH CIIOCOOHOCTD
MOHHUMATH YMOLHOHANBHOS
COCTOSHKE JIPYTUX, YYUTHIBATE
€ro Ipu OCYLIECTBICHUI
KOMMYHHKAIUH, CIIOCOOHOCTD K
COYYBCTBHIO U COTICPEKHABAHMIO; -
COLHANBHBIX HABLIKOB,
BKJIIOYAOIHX CIIOCOOHOCTH
BBICTPAMBATH OTHOIICHUS C
JPYTHMH JIOABMHE, 3a00THTHCS,
HPOSBIISATh UHTEPEC U pa3pelliaTh
KOH(IUKT

OK 04 DddexTuBHO
B3aUMOJIEUCTBOBATE U
paboTaTh B KOJICKTHBE
¥ KOMAaHJIe

TFOTOBHOCTH K CAMOPA3BHTHIO,
CaMOCTOSTENEHOCTH U
CaMOOIIPEICIICHUIO; -OBIaICHAC
HaBbIKaM# yueOHo-
HCCEN0BATENECKOH, IPOSKTHON U
COLMAIBHOMH eI TENBHOCTH;
OsJlaficHHE YHUBEPCAIbHBIMA
KOMMYHHUKaTHUBHBIMH
JefictBusiMU: 0) COBMECTHAas
JIeSITEABHOCTD: - IOHUMATh |
MCIOJb30BaTh IPEUMYILECTBA
KOMAaH/IHOH ¥ MHJIMBU Ty aIbHON
paboThL;

- YMETh OICpHUPOBATh ITOHATUAMM:
CIIy4alHbIN OIBIT U ClydaliHOe coObITHE,
BEPOSTHOCTH CITYYaifHOTO COOBITHS; YMETh
BBIUHMCIISTH BEPOSITHOCTD C
HCIOIH30BAHNEM IPAYUISCKIX METO/IOB;
MPUAMEHSTE (POPMYITBI CIOKEHHS U
YMHOXCHHSA BEPOSTHOCTEH,
KOMOMHATOPHBIE (hAKTHI U (DOPMYIIBI IIPH
pelleHnH 3aj1a4; ONEHHBATh BEPOSTHOCTH
peasTbHBIX COOBITHIT, 3HAKOMCTBO CO
CIy4YalHBIMHM BCIMYHHAME; YMCHHC
OPUBOIUTH IIPUMEPHI IIPOSBIICHHS 3aKOHA
OOJBIINX YHCEN B IPHPOAHBIX H
OOIIECTBEHHBIX ABJICHUAX; - YMCTh
cBOOOAHO ONEPUPORATH TIOHATHSIMU:
CTETICHB ¢ IeNBIM I0Ka3aTelleM, KOPEHb
HATYypaIbHOM CTENeHH, CTEICHE C




- IPUHUMATH 11€JI COBMECTHOM
JeATeAbHOCTH, OPTaHU30BEIBATH U
KOOPIAMHHUPOBATH NEHCTBUA 110 ee
JOCTHXEHHIO: COCTABIIATH ILIaH
JEHACTBHM, pacuipenelsTh poiu ¢
Yy4YeTOM MHEHHH y4aCTHHKOB
00Cy)KAaTh pe3yIbTaThl
COBMECTHOM paboThI; -
KOOPIHUHMPOBATH U BBIIOIHSATh
paboTy B yCIIOBHSAX PealibHOrO,
BUPTYQJILHOIO U
KOMOMHHAPOBAHHOT O
B3aWMOJEHUCTBUSI; - OCYIIECTBASTh
[IO3UTHBHOE CTPATerHICCKOe
[OBEICHUE B PA3IAYHBIX
CHUTYaIUsX, IPOSIBJISTH TBOPUECTBO
1 BooOpaxenue, OBITH
HHUIMATHBHBIM. OBlaJIcHuE
YHUBEPCATBHBIMU PETyJISITUBHBIMH
NEeUCTBUSAMMU: T') IPUHATHE ceds U
JIpYTHX JIOAEH: - TPHHUMATD
MOTHBbI X apIYMEHTBI IPYTHX
JHOJIEH MPY aHAIU3E PE3YIILTATOR
NeSITeIbHOCTH, - IPH3HABATh CBOC
[IpaBo U IpaBo IPYyTUX JroAeH Ha
OIINOKH; - pa3BUBATH CIIOCOOHOCTH
HOHUMATh MUP € MO3ULUH JIPYTOro
YyenoBeKa

paIMOHAILHBIM HOKA3aTEICM, CTEIICHD C
JCHCTBUTEIBHBIM (BEIECTBEHHBIM)
II0OKa3aTelieM, TorapudM uuciia, CUHYC,
KOCHHYC ¥ TAHI€HC IIPOM3BOILHOTO
YHCIIA; - YMETh CBOOOIHO ONIEpHPOBATh
HOHATHAME: Tpadvk GyHKIMY, 00paTHAs
(GyHKUHS, KOMIO3UIHS QyHKIIHIA,
nuHeiHas QyHKIWMS, KBa{paTHYHASL
¢byHKUMA, creneHHas GYHKIHS C HEIbIM
noxasaresieM, TPUrOHOMETPHIECKUE
byHKIINH, 0OpaTHBIE
TPUTOHOMETpUYECKHE QYHKIIHH,
1I0Ka3arenbHas | IorapH(pMHIeCcKas
(bYHKIMH; YMETH CTPOUTH I'paduKu
(GyHKIUIA, BLITIONHATE IPe00pa3oBanus
rpaduKoB QyHKIMIA; - yMETH
WCHONB30BaTh rpaduku Qyskimi st
U3YYEHYS MPOIIECCOR B 3aBUCUMOCTEH
IpH pEHICHUH 3a/1a4 U3 JPYTUX YUeOHBIX
TIPeIMETOB U U3 PeabHON JKU3HH,
BBIPAXATh QPOPMYyJIaMHU 3aBHCHMOCTH
MEXY BeIMYUHAMH; - CBOOOIHO
OTIEPHPOBATE MOHATHAMHU: Y€THOCTH
GbyHKUNH, IEPHOAUTHOCTH QYHKIIMH,
OrPaHU9YECHHOCTH (PYHKIUH,
MOHOTOHHOCTE (PYHKITHH, DKCTPEMYM
byHKUIHH, HAROONBINCE U HAMMEHBIIICE
3HAYCHUs GYHKIMN Ha TPOMEKYTKE;
YMETh IPOBOJUTH UCCIENOBAHHE
GYHKUHUH; - YMETh HCIIONB30BaTh
cBO¥icTBa U rpaduku QyHKIKN UIA
pEUICHHS ypaBHCHUM, HEPABEHCTB U 3a/1au
¢ mapameTpamu; u300paxars Ha
KOOPAHHATHOH IJIOCKOCTH MHOMXECTBA
pelleHUN ypaBHEHUH, HEPABEHCTB M UX
CHCTEM

OK 05 Ocywecmensamp
VCMHYIO U NUCLMEHHYIO
KOMMYHUKAYUIO HA
20CYOapCmEeHHOM s3blKe
Poccuiickot @eoepayuu
¢ yuemom ocobernocmeii

B 001acTu 2cTETHUECKOT O
BOCIIUTAHHUS: - DCTCTHUICCKOC
OTHOUIICHUE K MUPY, BKJIIOYAs
3CTETUKY OBITa, HAYUHOTO 1
TEXHUYECKOIro TBOpUECTBA, CIIOPTa,
Tpyla 1 oOIeCTBEHHBIX
OTHOLIEHHH; - CIIOCOOHOCTH
BOCIIPUHMMATD PA3JINUHBIE BH/IBI
HCKYCCTBa, TPaJUIIHA 1
TBOPYECTBO CBOCTO U JPYIUX

YMETh ONIEPUPOBATh OHATHAMH: CPEIHEE
apHQMETHYECKOE, METHaHa, HanOObIlee
¥ HaMeHbIIlee 3HAYCHUS, PA3Max,
JUICTIEPCHS, CTAHAAPTHOE OTKIOHEHNE
YUCIIOBOTO HAOOpa; YMEHUE H3BJIEKaTh,
WHTEPIPETUPOBATH HHPOPMALIUIO,
IpeACTaBICHHYIO B TabIuIax, Ha
JuarpaMMmax, rpapukax, OTpasKaromyo
CBOMCTBA pealbHBIX IIPOICCCOB U
SIBJICHUH; TIPEICTABIISITH HHPOPMALTHIO C




COITHAJIBHOTIO U
KYJIbTYPHOI'O KOHTCKCTa

HapOAOB, OLYLIATh
IMOIMOHAIBBOE BO3/IEHCTBUE
UCKYCCTBA; - YOEXKAEHHOCTE B
3HAYUMOCTH JUIA JUYHOCTH U
o0ImecTBa OTEUECTBEHHOIO U
MHUPOBOTO MICKYCCTBA, STHUUECKUX
KyJIbTYPHBIX TPaauUuH U
HapOJHOr0 TBOPYECTBA; -
TOTOBHOCTB K CAMOBBIDKEHUIO B
pa3HbIX BUIAX UCKYCCTBA,
CTPEMIIEHHE NIPOSIBIIATH KauecTBa
TBOPYCCKOH nMuaHOCTH; OBlagcHKE
YHHBEDPCAIBHBIMU
KOMMYHHKaTHBHBIMU ACHCTBUAMHU:
a) o0IleHue: - OCYIECTRIATh
KOMMYHHKAITHIH BO Bcex cepax
XKW3HY; - PaClO3HaBaTh
HeBepOaIbHBIE CPeACTBA OOIMIEHNS,
[IOHKMATh 3Ha4YCHUE COLHANBHBIX
3HAKOB, PAcIlO3HABATh
IPEIIOCBUIKH KOH(IUKTHBIX
cUTyaluit ¥ cMAr4aTh KOHQIUKTEI,
- Pa3BCPHYTO M JIOTHYHO U3JaraTh
CBOIO TOYKY 3PEHUSA C
HCIIOIB30BAHUEM SI3BIKOBBIX
CPEICTB

HOMOIIBIO TaOJIUI] U ANArpaMM;
HCCIENO0BATh CTATUCTUUECKHE JAHHEIE, B
TOM HHCIIE C IIPUMEHEHUEM IpapuIecKux
METO/I0B W DIIEKTPOHHBIX CPE/ICTB; - YMETh
OIIEPHPOBATH HOHATHAMHU: TOUKA, fpsAMas,
NI0CKOCTh, IPOCTPAHCTBO, JIBYTPAHHBIH
yrol, CKPEIIUBAOIIUEcs IPSIMBbIE,
IapajuIeIbHOCTD U NEPIEHANKYJIAPHOCTD
HPSMBIX H [IJIOCKOCTEH, YTOJI MEKLY
IPSMBIMH, YTOJI MEXIY IPSIMOH U
IUIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH,
PaccTOSHUE OT TOYKH JIO TLIOCKOCTH,
paccTosiHie MEXIY IPSIMBIMH,
pacCTOHUE MEKIY MIOCKOCTAMU; - YMETh
UCIIO0JIb30BATh [IPH PELICHHH 3aa4
n3y4YeHHbIE aKThI B TEOPEMBI
IJJaHUMETpUH; YMEHHUe OlleHUBaTh
pasMepsl OOBEKTOB OKPYIKAIONIET0 MUP

OK 06 Hpospnsats
TPaXIaHCKO-
NaTPUOTUYECKYIO
MO3UITHIO,
ACMOHCTPHPOBATDH
OCO3HAHHOEC MOBEACHUE
Ha4 OCHOBE
TpaguIHOHHBIX
00IIEYEIOBCUCCKUX
LEHHOCTEH, B TOM YUCJTIE
C YYETOM rapMOHHU3aIUA
MEXXHAIIMOHAJIBHBIX U
MEKPETUTHOIHBIX
OTHOILICHUH, TPUMEHATH
CTaHIApPTHI
AHTUKOPPYUIIHOHHOTO
NOBEJCHUU

- OCO3HaHKEe 00yHalOIUMUCS
POCCHICKOM paXXJaHCKOMH
WJICHTUYHOCTH; -
LeJICHANIPABJICHHOE Pa3BUTHE
BHYTPEHHEH NO3MUUU JIMIHOCTH Ha
OCHOBE JlyXOBHO-HPaBCTBEHHBIX
LeHHOCcTeH HapoaoB Poccuiickoit
Degepaunn, UICTOPHIECKUX U
HAIMOHAIBHO-KYJIbTYPHBIX
Tpajuiui, GpopMUpOBaHIE
CHCTEMBI 3HAYHMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTHUKOPPYNLUOHHOTO
MUPOBO33PESHUS

YMETh ONIEPHPOBATH MOHATHSAMU:
IpAMOYIOJIbHAS CHCTeMa KOOpHHAT,
KOOPAMHATEI TOUYKY, BEKTOP, KOOPHHATHI
BEKTOPa&, CKAJLAPHOE IIPOU3BEICHHE, YO
MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCHO;
HaXOIHUTh C ITOMOIIBIO U3yYCHHBIX
(hopMyJI KOOpAMHATHI CEPEANHEI OTPE3Ka,
pacCTOSIHUE MEXTY IBYMSI TOUKAMHU; -
YMETb BBIOMpATH MOAXOAIAEH
M3YYCHHBIH METOJL /IS PEIICHUS 3a/1a4H,
paciio3Hasarb MaTeMaTH4ecKue (paxkThl U
MaTeMaTH4eCKUE MOJEN B IIPUPOTHBIX H
OOIIECTBEHHBIX IBICHUSAXK, B HCKYCCTBE;




MIPaBOCO3HAHHUS, SYKOJOTHICCKOM
KYJIbTYPBbI, CNOCOOHOCTH CTABUTH
LENH U CTPOUTH XKU3HEHHbBIC [IaHbl;
B dacTu rpaxiancKoro BOCTIATAHUS:
- OCO3HAHME CBOMX
KOHCTUTYLIMOHHBIX TPaB U
00s3aHHOCTEH, YBaXKEHHE 3aKOHA 1
[IpaBONOPSIJIKA; - IPUHATHE
TPaAUIIUOHHBIX HAIIMOHAJIBHEIX,
00111eUe10BeYeCKHX
FYMaHUCTHUYECKUX U
JIEMOKPATHYECKUX IEHHOCTEH; -
TOTOBHOCTBH IIPOTUBOCTOSITH
WJICOJIOTHH 3KCTPEMH3MA,
HaoHaIM3Ma, KeeHO(OoOHH,
JUCKPHMHHALMH 110 COLUANBHBIM,
PENUTHO3HEIM, PACOBBIM,
HAMOHANLHEIM IPU3HAKAM; -
FOTOBHOCTH BECTH COBMECTHYIO
JeSITEIbHOCTh B HHTEPECAX
IpaXxIaHCKoro odIecTsa,
y4acTBOBATE B CAMOYNIPABIICHUH B
00u1eo0pa3oBaTebHOM Opranu3aliu
Y JETCKO-FOHOIIECKUX
OpraHu3alysiX; - YMEHUE
B3aMMOJCHCTBOBATE ¢ COLMAIBHBIMHA
WHCTUTYTaMH B COOTBETCTBHH C WX
GYHKIUSMY 1 HAZHAUCHUEM -
FOTOBHOCTH K T'YMaHUTApHOH U
BOJIOHTEPCKOH JACATEIbHOCTH;
HIATPHOTHYECKOI'O BOCITATAHMUS: -
C(POPMUPOBAHHOCTH POCCUMCKOH
IpaXJaHCKOK MICHTHYHOCTH,
1IATPHOTH3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoi, ropnoctu 3a cBoid
Kpa#, cBoro Ponuny, CBOH sI3bIK ¥
KYJABTYpPY, IPOIIIOE U HACTOSINEE
MHOTOHAI[MOHAJILHOIO Hapoaa
Poccuy;

YMCHHE IPHBOJIUTH IIPUMEDPHI
MaTeMaTUYECKUX OTKPELITHH POCCUNCKOU H
MHPOBOM MATEMATHYECKOH HAYKH. - YMETh
OTIEPUPOBATE MOHSATHIMU: CITyYaHBIN
OIIBIT ¥ CITy4aiiHOE COOBITHE, BEPOSITHOCTD
CILy4aiiHOTO COOBITHS;, YMETH BHIYKUCIIATH
BEPOATHOCTD € HCIIONB30BAaHHEM
rpaMHecKuX METOI0B; MPUMEHSIThH
(POpPMYIIBI CTIOKEHHS U YMHOMKEHUSI
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(GOpMyJIBI IPH PEUICHUH 3a/1a4; OLICHUBATH
BEPOSTHOCTH PeanbHbIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHbIMY BETMUMHAMU;
YMEHUE IIPUBOAUTH IPUMEPSI HPOSIBICHUS
3aKOHA OOJNBIINX YHCET B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSIX




- [ICHHOCTHOE OTHOIIIEHUE K
rOCYIapCTBECHHBIM CHMBOIIAM,
HUCTOPUYECKOMY U IPUPOTHOMY
HACJIEJIAIO, TAMSITHUKAM, TPAIUITUSIM
Hapo 0B Poccuu, JOCTHMKEHHAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TCXHOJIOTHUSIX U TPYZAE; - UACHHAs
yOeXNEeHHOCTh, TOTOBHOCTD K
CIIyXKEHMIO U 3ammuTe OTevecTna,
OTBETCTBEHHOCTH 3@ €ro Cyb0Y;
OCBOCHHBIEC 00YYaAIOIAMUCS
MEXKIIPEAMETHBIE TOHATHS U
YHHUBepCaIbHbIE YU4COHBIC TeHCTBHS
(peryisiTUBHBIC, TO3HABATEIIbHBIC,
KOMMYHHUKATHBHBIE); - CIIOCOOHOCTH
HX HCTOJIL30BaHUS B
[IO3HABATENBHOU U cONUaNbHON
IPaKTUKE, FOTOBHOCTE K
CaMOCTOSTEIbHOMY TIaHUPOBAHUIO
¥ OCYIIECTBICHUIO Y4eOHOH
AESATEIbHOCTH, OpraHu3ailiu
y4e0HOIro COTPYIHUYECTRA C
nearoruyeckKuMu paboOTHUKAMHU U
CBEPCTHUKAMH, K YJaCTHUIO B
IIOCTPOCHUH WHIUBHY UIbHON
00pa3zoBaTebHON TPACKTOPHH; -
OBJIA/ICHHE HABBIKAMK yueOHO-
HCCIIEIOBATENBCKOM, MPOCKTHOH B
COIHAIIbHON NEATEIIBHOCTH

OK 07 CogeiictBoBath
COXPaHCHHUIO

OKpYy KalolleH Cpeibl,
pecypcocOepeKEHHIO,
IIPUMEHSTH 3HaHUS 00
U3MCHEHHUH KJINMAaTa,
HPUHIMIIBL
OepexKIUBOIO
TPOH3BOJACTRA,
3¢hdeKTUBHO
JcHCTBOBATH B
Ype3BLIYAHBIX
CUTyarust

- HE IPUHWUMATh ICHCTRUA,
IIPHHOCAIIHE Bpel OKpYIKaromeH
cpele; - yMETh IPOrHO3UPOBATD
HeOIaronpHATHHIC SKOJTOTHYECKHE
MOCJIEICTBUSI IIPEIIPUHUMAEMbIX
JIeHCTBHH, TPeJOTBPAIATE HUX; -
PaCUIUPHTE ONBIT ACATCIbHOCTH
3KOJIOTMYECKOH HapaBIEeHHOCTH,

- YMETh ONEPUPOBATH MOHSITUAMH:
byBKIUA, HEIIpepbIBHAA QPYHKIUS,
IIPOU3BO/IHAs, IEpBOOOpa3Ha,
OIIPEACIICHHBIA UHTETPaAN; YMETh
HaXOJUTEH HPOU3BOJHEIC AJIEMEHTaPHBIX
GbYHKIHH, HCIIOJB3YS CIIPABOYHBIC
MaTepHasibl; HCCAEA0BATh B IPOCTEHITNX
ciaydasx (YHKIMHA Ha MOHOTOHHOCTD,
HaXOJUTh HanOObIINE H HAMMEHBIIIHC
3HaueHus! QYHKIUHN; CTPOUTD IpadUKH
MHOTOWICHOB C UCITOJIh30BaHUEM
annapara MaTeMaTu4ecKoro aHamu3a;
DPUMEHSTH IPOU3BOHYIO NIPY PEIICHUH
3a/la4 Ha ABYOKCHHUE; PEIIATH MPAKTHKO-
OPUCHTHPOBAHHEBIE 3a/]auK HA
HAHuOONLIINE U




- pa3pabaThIBaTh IJIaH PEUIEHHS
poGIEMBI ¢ y4ETOM aHAIH3a
MMEIOLIMXCA MaTepUaTbHBIX U
HeMaTepuasbHBIX PECYPCOB; -
OCYLIECTBJIATH LieleHarpaBIeH bl
TIONCK IIEPEHOCA CPENICTB U Coco00B
JEHUCTBHS B IPOQECCUOHATBHYIO
Cpeny; - YMeTh IepeHOCUTh 3HAHHUS B
IIO3HABATENILHYIO H IPAKTUICCKYIO
00J1aCTH JXU3HENEATENIBHOCTH; -
IpeajiaraTb HOBbIC IPOEKTEL,
OLIEHHBATH WACH C TO3UIHH

HAaHMEHbBIINC 3HAYCHHS, HA HAX0XACHHE
IIyTH, CKODOCTU M YCKOPECHHUSL, - YMETh
OIIEpUPOBATH MOHATHSIMU: JBHKEHHE B
MPOCTPAHCTRE, NOOOHBIE HUTYDHT B
IIPOCTPAHCTBE; UCHOIB30BaTh OTHOIICHUE
[JI0INAAEH NOBEPXHOCTEN ¥ 00BEMOB
I0ZOOHBIX GUTYp IpH pelIeHHH 3a1a4; -
YMETB BBIYHMCIISTH TEOMETPUICCKHE
BEJIMYUHBI (JUIMHA, YTOJ1, IJIOMANb,
00BbEM, IJI0IAAb TOBEPXHOCTH),
HCHOJB3YS H3yUeHHbIC GOPMYIIBI U
METOJIBI

HOBW3HEIL, OPUTHHATIBHOCTH,
MPaKTUIECKOH 3HAYMMOCTH; - IaBaTh
OILIEHKY HOBBIM CHUTYaITHsIM, BHOCHTE
KOPPEKTHBHI B ACATEILHOCTD,
OICHHBATH COOTBETCTBUC
pE3yIbTATOR LIEISIM

Texnuk-TexHOIOr JOJKEH 06J'Ia}:[aTB O6HII/IMI/I KOMIICTCHOHWAMY, BKIIIOYAIOHIMMHU B celst

CIIOCOOHOCTE:

OK 1. IloHMMaTh CYIHOCTh H COLMAIBHYIO 3HAUYUMOCTH CBOEH Oysayineil mpodeccru, NposBisSTh K
HEH yCTOMYMBBIH HHTEpEC.

OK 2. OpraHu3oBbiBaTh COOCTBEHHYIO JEATEIBHOCTH, BHIOMpATh THUIIOBEIE METOMBI H CIOCOOBI
BBITIOJTHEHHS PO EeCCHOHANBHBIX 32184, OIIEHUBATh UX 3(Q(QEeKTHBHOCTD U KAYeCTRBO.

OK 3. TlpuauMaTh pelleHdss B CTAHOAPTHBIX M HECTAaHJApPTHHIX CHUTYalldIX W HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcywecTBisTh IIOUCK M HCIOJIb30BaHHE HHGOpMAlMH, HEOOXOMUMOH g 3PQPEeKTHBHOIO
BEBITTOJIHEHHS IIPOdECCHORANIBHEIX 3a1a4, IPO(heCCHOHANTBHOrO U JIHYHOCTHOTO Pa3BUTHSI.

OK 5. Hcnonwp3oraTe WHOOPMaNOHHO-KOMMYHUKAITMOHHBIC TEXHONIOTUU B NPOQEeCCHOHATBHON
JIeSATeIbHOCTH.

OK 6. PabGoTarp B KOIJIEKTHBE W KOMaH[E, YP(HEKTHBHO OOIMIATHCA ¢ KOJJIETaMH, PYKOBOICTBOM,
OTPEOUTEAMH.

OK 7. bparp Ha ce0d OTBETCTBCHHOCTb 3a PalOTy WICHOB KOMauAbl (NMONYWHEHHBIX), pe3yiabTar
BBINOJIHEHUS 330aHHH.

OK 8. CamocTosiTenbHO ONpENensTh 3aJaud NpodecCHOHANBHOTO U JIMUHOCTHOIO PAa3sBHTHA,
3aHMMATHCS CAMOOOPA30BAHNUEM, OCO3HAHHO IIJIAHUPOBATH NOBHINICHHE KBATH(DHUKALNH.

OK 9. OpuentuporBaTbCs B YCIOBUSX YaCTOl CMEHBI
NESATENBHOCTH.

TEXHOJIIOTHH B upodecCHoHaAIBHOU




2. CTpyKTypa ¥ coeprxanue o6ureodpazoBaTeJbHON JHCUNIIIMHBI

2.1. O6BeM JHCHHILTHHLI B BUABI y4eOHoiH padoThI

Bun y4eoHoii paboTsl O6BeM B
yacax

O0bem 00pa3oBaTe/IbHOM NPOrpaMMbl AU CLHILINHbI 330

B T.'.

OcHoOBHOE cOJIepKAHHE 330

BT 4.

TeOpeTHYECKOE 00yUCHHE 34-78

NpaKTHYeCKNE 3AHITUS 74-120

CamocrosTeabHast paborta 20

IIpome:kyTouHas arrecTanus (IK3aMeH) 4




2.2. TemarTuueckHii IJIaH U cogepKanue JUCIMILTHHBI

Hanmenonanue Conepxanue yue6HOro Matrepuana (OCHOBHOE H ®opmupyembIe
Pa3eJioB H TeM npodeccHOHAIbLHO-OPHEHTUPOBAHHOE), KOMIIeTeHIUH
J1a0opaTOpHbIE U MPAKTHYECKNE 3AHSITUS, Obne
NPUKJIAIHOH MOIYIb M
4acos
1 2 3 4
OcHoOBHOE cojiepKaHHe
Pa3pea 1.
IloBTOpeHne Kypca 18
MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 [lenp u Conepxanne yaeOHOro MaTepuaia OK-01, OK-02,
3a/1a4d MaTeMaTHKH 2 OKO03, OK-04,
WPH QCEOSHHLE Ba3oBble 3HAHWS M YMEHHMS [10 MATEMATUKE B OK-05, OK-06,
CHCHH AIEHOCHH NpO(ECCHOHANBLHON ¥ B TIOBCEAHEBHON JEATCILHOCTH. OK-07 IIK...
KomOunupoBanHOe 3aHATHE
Tema 1.2 Yucnan Conepxxanue yueOHOTO MaTepHana
BbIYUCIECHUS. JlelicTBuS Ha| IOJNOXKUTEIBHBIMA U OTPHLATCIbHBIMH
Bripaxkenus u YrclaMH, OOBIKHOBEHHBIMY U JIECATUYHBIMHA JAPOOSIMH. 2
npeoOpa3oBaHus JlelicTBust co cTeneHsiMu, (OPMYITBI COKPAIIEHHOTO
YMHOXEHHS.
KombunupoBannoe 3ansrue
Tema 1.3. IIpodreccnonaibHO-0PHEHTHPOBAHHOE COEPKAHTE
I'eometpus Ha (coaepskanue MPUKJIATHOTO MOIYJI5)
ILTOCKOCTH Bunp! nitockux ¢uryp u ux mwromaip. [TpakTuko- 2
OPUEHTHPOBAHHBIE 33/124H B Kypce reOMeTpUH Ha
MJIOCKOCTH
[IpakTHucckoe 3aHsATHE
Tema 1.4 Conep)xanue yaeOHOro Mareprana 2
ITponeHTHBIC [IpocThie IPOIEHTHI, pa3HbIe CIOCOOBI HX BEIMHCICHHUS.
BBIYHCIICHHS CnoxHple POIEHTDI
IIpakTHueckoe 3aHsTHE
Tema 1.5 Ypasuenus | Colepxanue yueOHOTO MaTepraia
W HEPaBeHCTRA Jluneiinsle, KBapaTHBIE, IPOOHO-THHEHHEIC 2
ypaBHEHWsI U HEPABCHCTBRA
I1pakTnyeckoe 3ansrue
Tema 1.6 Cucremsl Cogepxanve yueOHOro Marepuala
ypaBHEHHi1 H Croco6sl perieHus CHCTEM THMHEHHBIX YPABHEHHH. 6 OK-01, OK-03,
HEPABEHCTB [TousiTust: Matpuua 2x2 u 3x3, onpeaenuTelib OK04, OK-07
MaTpuiel. Merton 'aycca. CucteMbl HeTHHEHHBIX
ypaBHeHHH. CHCTEMBI HEPABEHCTB
KomOuHupoBanHoe 3aHsITHE
Tema 1.7 Bxoauon Conepxanue yueOHOro Marepuaia
KOHTPOJIb Berauciienns u npeoOpa3oBanusi. Y paBHEHUS U 2

HCpaBCHCTBA. FeOMGTpI/IH Ha TNIOCKOCTH




Kontposnsnas padota

Pazpnen 2 Ilpambie n
ILUIOCKOCTH B

IPOCTPAHCTRE
18
Tema 2.1. Ocnosrbie | Conepikanne y4eOHOT0 MaTepuaa
HIOHSTHS Ipenmer crepeomerpun. OCHOBHBIC TTOHATHS (TOYKA, 2
CTEPEOMETPUH. psimMasi, IJIOCKOCTh, IPOCTPaHCTBO). OCHOBHEIE
Pacnonoxenue aKcHoMBI cTepeomerpuu. llepecekarormuecs,
IPAMBIX ¥ HapajuIeNibHbIC U CKpeIMBaroniecs npsamere. [IpuzHak
IUIOCKOCTEN U CBOMCTBO CKpelUBAIOIUXCs MpsaMeix. OCHOBHLIE
IIPOCTPAHCTBEHHEIC (PUTYPHIL
KoMOHHHPOBAHHOE 3aHATHE
Tema 2.2. Cogepxxanue yueOHOrO Marepuaia
[JapamiensHOCTE Hapasienpapie npsamast v miockocts. OnupeneneHue. 0
HPSIMbIX, TIPSMOH 1 Ipwr3nak. CpoifcTsa (¢ JOKa3aTeIbLCTBOM).
IIIOCKOCTH, [HapannensHele miockoctu. Onpenenenne. [pusnax.
mocKocrei CgolicTea (¢ nokazarenscTBoM). TeTpasap u ero
asieMenThl. [Japanmenenunesn 1 ero 3JeMCHTHL
CBoiicTBa IPOTHBOTIONOKHBIX TPaHeil U JrMaroHanei
napauenenunena. [ocrpoenne cevennii. Perenue
3as1ad.
KomOGuHnpoBaHHOE 3aHATHE
Tema 2.3. Conepxanne yueOHOro MaTepuaia
lleprien UKy isipHOCTS | ITepneHquKysApHbLe IpaMble. [lapaiensuble npambie, | 2
HPSAMBIX, IPSIMOH U HEPICHIUKYIAPHBIE K IIOCKOCTH. [Ipru3Hak
MJIOCKOCTH, HEPIEHAUKYJIIPHOCTH MPSIMOI ¥ TIIOCKOCTH.
HJOCKOCTEH JoxazaresnscTBo. IlepreHIuKynsap 1 HAKITOHHAS.
[epnenaukynsipusie mwiockoctu. [pusnakx
NEPHOEHINKYJIPHOCTH TUIOCKOCTel. JIoKa3arenbeTBo.
PaccrosHus B ipocTpancTBe
KombunuporanHoe 3aHsTHE
Tema 2.4. Teopema o | Coneprkanue yaeGHOTO MaTeprana 4
Tpex Teopema o Tpex neprnesukyisipax. JJokazarenbcTso.
HEPIEHUKYIAPaX VYron MexIty npsMoi 1 IIOCKOCTHIO. YTON MEXITy
IIOCKOCTAMU
KoMOHHUPOBaHHOE 3aHATHE
Tema 2.5. IpodeccnonaibHO-0PHEHTHPOBAHHOE COIEPKAHME
[HapannensHbie, (comepxkaHue NPHUKIATHOIO MOTYJIS) s
IEePIeHIMKYJIIPHBIC, | AKCHOMEI cTepeoMeTpuH. [lepnenaukysiprocTs mpsMoi
CKpeIBaOIIIECS U IIOCKOCTH, HAPAIEIBHOCTh JIBYX TIPSMBIX,
NpsAMBIE HEPIEHIUKYISPHBIX IIOCKOCTH, TIEPICHARKYISIPHOCTh
TUIOCKOCTEHR
Hpaktudeckoe 3ansThe
Tema 2.6. Pemnenne | Coneprxanue yueGHOTO MaTepHana
3anad. [Ipsmele u Pacnionoxenue OpsSMBIX H IUIOCKOCTEH B IPOCTPAHCTBE. 2
IUIOCKOCTH B IeprenquKyISpHOCTD W NapaJUICIIBHOCTE NPSAMBIX K
IIPOCTPAHCTBE nnockocTed. CKpelMBatoLMecs npsiMbie
Konrpo.sibnas pabora
Pazagen 3.
Koopmunatel u
BEKTOPBI 14




Tema 3.1 JlexapToBsi
KOOPJUHATEL B
IPOCTPAHCTBE.
Paccrosaue MeX Iy
JIBYMSI TOUKaMH.
Koopamars:
CepeauHbI OTPE3

Conepxanue yuebHOro MaTepuana

JlexapToBEI KOOpAWHATEI B IpocTpaHcTse. [IpocTeiiine
3a7a4¥ B KOOpAUHATAX. PaccTosHme Mex Ty AByMs
TOYKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka

Kombunuposannoe 3angrue

Tema 3.2 Bekrops! B
NPOCTPAHCTBE. YTOI
MEXIY BEKTOPAaMH.
CkansipHOe
pOU3BEJICHUE
BEKTOPOB

Cozepxanue yaeOHOTO MaTepHaia

Bekropsl B ipocTpancTBe. CloxeHye U BHIYUTAHNE
BEKTOPOB. Y MHOXXEHHE BEKTOpA Ha YUCIIO.
Komiuianapabie BekTopbl. CKalsIpHOE NpOU3Be/IeHIe
BEKTOPOB. Paznoxenue BeKTOpa o TpeM
HEKOMILIaHapHBIM BekTopaM. KoopauHaTs! BEKTOpa,
CKaJIIPHOE IIPOU3BEICHUE BEKTOPOR B KOOPAWHATAX, YOl
MEXy BEKTOpaMH, YTOJI MEXAY IPIMOH U IIOCKOCTEIO,
yI'ojl MEXAY IIOCKOCTSIMH. Y pABHEHHE MIIOCKOCTH.

KomMmOunrpoBanHOE 3aHATHE

Tema 3.3 IIpakTuko-
OpHEHTUPOBAHHBIC
3a/1a4uM Ha
KOOPJIMHATHOMI
[IJIOCKOCTH

IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEPKAHHE
(conepi;kanue NPUKIAAHOTO MOLYJIsH)

KoopauHaTHas TJIOCKOCTE. BEIMUCIEHE pACCTOSHUE 1
IIoIaael Ha MiIocKocT. KonnuecTBeHHbIE PacyeThl

HpaKTH‘ICCKOG 3aHATHC

Tema 3.4 Penienue
3ana4. KoopnyHaTe ¥
BCKTOPEI

Cojiepkanue yueOHOro Marepuaia

JlekapTOBBI KOOPAUHATHL B IPOCTPAHCTRE. BeKTOPHI B
npoctpaHcTBe. ClI0KEHUE U BRIMUTAHUC BCKTOPOB.
YMHOXeHME BeKTopa Ha uncno. Komiuianapasie
BeKTOphL. CKasipHOe MpOH3BeIeHHe BEKTOPOB.
PasnoxxeHne BekTOpa O TpeM HEKOMILIaHAPHBIM
BekTopaM. [IpocTeifinue 3anauu B KOOpAWHATAX.
KOOp,HI/IHaTBI BEKTODA, paCCTOAHUEC MCXKIY TOUKAMH,
KOOP/AMHATBI CepeIMHbI OTPE3Ka, CKAIAPHOE
IIPOX3BEIEHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY
BEKTOPAMH, YTOJI MEXY MPSMOM U IUTOCKOCTHIO, YIOJ
MEXTY TUIOCKOCTSIMHU

Konrponrnas pabora

Paznen 4. OcnoBbl TpHroHoMeTpun. TpUroHoMeTprUUYecKue (PyHKIHH

38

Tema 4.1 Coneprxanue yaeOHOTo MaTepuaia
Tpuronomerpuueckue | Pajgunannas mepa yria. [TIoBOpOT TOUKH BOKPYT Hauana
GyHKUIHU KoopauHat. OupeeneHye CuHyca, KOCUHYCa, TaHTeH a

IIPOU3BOJILHOTO YIJIa,
yucna. Paguansgag u
rpaJycHas Mepa yria

U KOTaHreHca. 3HaKH CHHYCa, KOCUHYCa, TaHr¢Hca u
KOTaHT'CHCA O YCTBCPTAM. 3aBUCUMOCTh MCKIOY
CHHYCOM, KOCUHYCOM, TAHTCHCOM M KOTAHI'CHCOM
OJITHOI'O ¥ TOT'O X€ yIJjia

KomOunuposannoe 3aHATHE

Tema 4.2 OcHOBHEIE

Conepaxanne yueOHOro MaTepuaa

OK-01, OK-02,
0OKO03, OK-04,
OK-05, OK-06,
OK-07IIK...




TPUTOHOMETPUYECKAE
ToXecTBa. GOpMYINBI
HPUBEIACHAA

Tpuronomerprdeckue ToxaecTsa. CUHYC, KOCHHYC,
TAHI€HC U KOTAHTEHC YIIIOB O U - 0. POPMYIIEI
NPpUBCACHUA

Tema 4.3 Cunyc,
KOCUHYC, TAHT€HC
CYMMBI H Pa3HOCTH
nByX yrios CuHycC 1
KOCHHYC JIBOWHOI'O
yria. DopmyJist
TIOJIOBUHHOTO yIJIa

Copmepxanue ydeOHOT0 MaTepHalad

CymMma ¥ pazHOCTh ciHycoB. CyMMa M pa3HOCTh
xocuHycos. CHHYC ¥ KOCHHYC JIBORHOTO yTIJia.
MopMyJIBl TONOBUHHOTO yriia. ITpeoOpazoBanus CyMMbI
TPUTOHOMETPHUECKUX (DYHKIHUH B IIPOU3BEACHHUE B
HPOU3BCICHUS B CyMMY. BbIpakeHue
TPUTOHOMETPUIECKUX QYHKIHUH yepe3 TAHIeHC
noJIOBHHHOTO aprymenTa. [Ipeobpazopanus
OPOCTERNINX TPUTOHOMETPHUSCKIX BBIPAKEHHH

KomOuuupoBaHnHOE 3aHATHE

Tema 4.4 OyHknuy,
WX CBOHCTBA.
CroocoOnl 3ananus

Coneprkanne yaeOHOro MaTepualia

O0nacTh onpeeaCHUS B MHIO)KECTBO 3HAYECHUH
bynakiuil. Y€THOCTD, HEYETHOCTD, IEPHOTUIHOCTD

GyHKIUH ¢bynaxiwmit. Criocobb! 3aja8us yHKIMN
KomOuurpoBanHoe 3aHATHE

Tema 4.5 Copnepxanue yueOHOro MaTepraia

Tpuronomerpudeckue | O0JIacTh ONPEJIENCHNS M MHOXKECTBO 3HAUCHU I

OYHKIUY, UX
CBOMCTBA H TpadyKu

TpUrOHOMETprYecKuX QyHKUni. YHETHOCTE, HEYETHOCTS,
TIePUOIMIHOCTE TPUTOHOMETPHUECKUX (PyHKIHIA.
CaoiicTBa ¥ rpaduKku QyHKIHN Yy = COS X, Y = sin X, Y = tg
X,y = clg X.

KoMmOuHupoBaHHOE 3aHATHE.

Tema 4.6 Conepxxanre yaeOHOro Marepuaia

ITpeobpazoBanue Coxxartue u pacTshKeHHE TpaduKOB TPUTOHOMETPUUYECKUX
rpaukoB ¢yuxnui. [Ipeodbpazosanue rpaduxon
TPUTOHOMETPUYECKUX | TPUTOHOMETPHUUIECKUX QYyHKITHH

(yHKIAIA ITpakTHyeckoe 3aHsTHE

Tema 4.7 Onucanue IIpogeccHoHAILHO-OPHEHTHPOBAHHOE COJCPIKAHME
POU3BOICTBEHHBIX (coaepikanue NPUKIATHOIO MOAYJIf)

IIPOLIECCOB €
IIOMOIIBIO TPAPUKOR
GyHKUIHHA

VicnornibroBaHKe CBOMCTB TPUTOHOMETPUYeCKUX (YHKITHI
B IPO()eCCHOHANBHBIX 3ajadax

ITpakTuueckoe 3ausTHE

Tema 4.8 Obparubie

Conrepxxanue yueOHOTO MaTepuana

TpuronoMerpuueckue | Ooparneie TpuroHoMeTprdeckue Gpynxknuu. Mx ceolicrsa
GyuKTIIH 1 rpaduku

KoMOuHUpOBaHHOE 3aHATHE
Tema 4.9 Copep:xaHne yueOHOrO MaTepuana
Tpuronomerpuyeckue | YpaBHeHHE €OS X = a. Y paBHEHHUE 51N X = a, Y paBHCHHE g
ypaBHEHNUA 1 X = a, ctg x = a. Penienne TpUroHOMETpHIECKAX
HEPABEHCTBA ypaBHEHMH OCHOBHBIX THIIOB: IIpocTeiiiiie

TPUTOHOMETPHUICCKHE YPaBHEHUS, CBOISIIIHECS K
KBaJpaTHBIM, PCIIAEMBIC PA3JI0KCHAEM HA MHOKHUTEIH,
onHopoaHsle. ITpocTeiinue TpUroHOMETPHYECKHE
HEPABEHCTBA

KomOuHnpoBanHOE 3ansITHE

Tema 4.10 CucreMbt
TpI/IFOHOMeTpI/Iqe(:KI/IX

Copepxanue yueOHOr0 MaTepraia

CucreMsbl IPOCTEHIIMX TPHTOHOMETPHYECKHX ypaBHeHUH




YpaBHEHHH

KomOunupoBansoe 3aHartue

Tema 4.11 Pewtenue

Copepxanue yueOHOro MaTepHana

3a71a4. OCHOBRKI ITpeoGpasoBanue TPHrOHOMETPHUUCCKIX BHIPAKCHHIA. 2
TPUTOHOMETPHH. Pemenne TpHrOHOMETPUYECKUX YPABHEHNM 1 HEPABEHCTB
TpuroHomeTpryecKue | B TOM YHCIIE C HCIIONB30BAHMEM CBOMCTB () yHKIIHIA.
(yHKIUM KonrponsHas pabora
Paznea 5.
KomiuiekcHnie
quciaa 8
Tema 5.1 Conepxanne ydeOHOro Marepuaia
Kommekcable uncia | [TousTie kommiekcHoro yncia. ConpskeHHbe
KOMILIEKCHBIE YHCIIa, MOAYNb U apTyMEHT KOMILIEKCHOIO 4
gyciia. PopMa 3anucy KOMIUIEKCHOTO YKClia
(reomeTpu4ecKasi, TPHrOHOMETpHUIECKas,
anrebpanyeckas). ApudmeTndyeckue AeHCTBUA C
KOMITIEKCHBIMU YHCIIAMH
KomOmuMpoBaHHOE 3aHATHE
Tema 5.2 Copepxanye yaeOHOro Marepuasna
[Tpumenenue Bremonsenne pacderos ¢ OMOINBIO KOMILIEKCHBIX YHCENL. | 2
KOMIUIEKCHBIX yucen | [TpumMepnl HCnoiib30BaHus KOMIUIEKCHBIX YUCEN
ITpaxTideckoe 3ansTne
Tema 5.3 Conepxanue yueOHOro MaTepuaia
Ipumenenue Konrpoannas pabora 2
KOMILIEKCHBIX 9HCEIl
Pazgen 6.
IlpouszBoanasn
¢pyHkuun, ee 36
npUMeHeHHe
Tewma 6.1 [lonsaTue Conepxxanue yuebHOro MaTepuasia
HPOU3BOIHOH. Onpenenenne YMCIOBON NOCIEAOBATEIHFHOCTH U CIIOCOOH!
QopMyibl 1 IpaBUiia | ee 3ajnanus. CBOMCTBA YHCHOBLIX MOCHEAOBATENHEHOCTEMH. 2
magdepeHunpoBanns | OnpelnencHye pejeia nociieJoBaTeI-HOCTH,
Brrauciienne npeznenos nocienoparensaocteit. [penen
¢GyHKIMHN Ha GeckoHeuHOCTH. [Ipenen QyHKIMU B TOUKE.
Hpupamenue aprymenta. [Ipupawenue Gpyunxunu.
3agadu, NpUBOIAIIUE K TOHATHIO HPOU3BOIHOM.
Omnpenenenne MPON3BOTHON. ANTOPUTM OTHICKAHHSI
MPOHU3BOJHONR
KomOunupoBantoe 3aHATHE
Tema 6.2 Cognepxxanue yueObHOro Marepuaia
IpownsBoaabie ®dopmyinel auddepennupopanus. [Ipapuna 6
CYMMBI, Pa3HOCTH JuddepenpoBaHs
NPOU3BEACHUS, Kombunuporannoe 3ansrue
4aCcTHOTO OK-01, OK-




Tema 6.3
IIpousBoanbie
TPHUTOHOMETPHUECKHUX
byHKIIH.
IIpousBoaHas
CHOXHOU hYHKITUU

Conepxanne yq4eOHOro MaTepyana

Onpezgenenue cyiokHOR ¢ynkuuu. [Iponzeognas
TpUroHOMeTprHyecKux Gyrkiui. [poussomuas
CIOXKHOU DYHKIIIN

KoMmOnHMpOBRaHHOE 3aHSTHE

Tema 6.4 oustue o

Cogaepxanue yaebHOro Marepuania

HENPEPHIBHOCTH Ilonsrue menipepriBHOW (yHKIHK. CBOMCTBA

¢$yHkuun. Meton HenpeprIBHON QyHKIMH. CBI3b MEXIy

HHTEpBAIOB HEeNPEPBIBHOCTHIO U I PepeHIIHPYEMOCTHIO PYHKIHH
B TOYKE. AJITOPUTM PELICHUS HEPABEHCTB METOI0M
WHTEPRAIOB
KombunupoBanHoe 3angaTne

Tema 6.5 Conepxanne yyeOHOro Marepuaia

I'eomeTpuueckuit n
(Gu3NIeCKUi CMBICIE

T'eomeTprueckuii CMBICT ITPOU3BOHOM (PYHKITHM —
yIJIOBOH KO3 QHUIUECHT KacaTeapHOH K rpaduky

MPOU3BOIHOM (byHKIHH B TOUKE. Y paBHEHHE KacaTenbHOM K rpaduky
bYHKIU. ATITOPUTM COCTABJICHUS YPaBHECHUS
KacaTeJbHOH K rpaguky QyHKIuu y=f(x
KombunuposanHoe 3anaTue

Tema 6.6 Copepxanne yueOHOro Matepuana

Ou3nUecKHH CMEBICIT
IPOM3BOJIHON B

OuzndeckuH (MEXaHUYECKH) CMBICTT MTPOM3BOIHON —
MrHOBEHHAs CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)

02, OK03, OK-
04, OK-05,
OK-06, OK-07
T1K...

npodeccuoHanbHbX | KoMOMHHPOBaHHOE 3aHATHE

3afagax

Tema 6.7 Coziepxanue yueOHOro MaTepuaa

MOHOTOHHOCTH Bospactanue u yOpiBanue QYHKIHH, COOTBETCTBHE

¢byaxnun. Touku BO3pacTaHusl ¥ yObIBaHUS (PYHKIIMM 3HAKY

IKCTpEMyMa 1ipou3BoiHOM. [loHSTHE IPONU3BOTHOM BBICIIETO
HopsAAKa, COOTBETCTBHE 3HAKa BTOPOU MTPOU3BOIHOM
BBIIIYKJIOCTH (BOTHYTOCTH) QYHKIUU HA OTPE3Ke.
3agaun Ha MakcUMyM U MUHUMYM. [loHgTHE
acCHMIITOTEL, CHOCOOBI UX ONpeeHeHUst. AITOPUTM
uccaea0BaHus GyHKIUH U TOCTPOCHHUS ee Tpaduka ¢
TIOMOLIBIO TPOM3BOHOMN. J[poOHo-nuHelHas QyHKInSs
KoMOuHHpOoBaHHOE 3aHSATHE

Tema 6.8 Conepkanue yueOHOro MaTepuaia

Uccnenoranue Uccnenosanue GyHKIMHA HA MOHOTOHHOCTD H

byHKIHH 1 HOCTPOSHHE TPaduKOB.

[IOCTPOCHHUE Kombunuporannoe 3anarue

rpadukoB

Tema 6.9 Conepxkanne yaeOHOro Marepuana

HauGoubiiee u HaxoxxneHue HauOONbILETO U HAMMEHBIETO 3HAUCHUH

HaUMeHbIIee (GyHKIHH, TOCTpOeHHE I'PaUKOB MHOTOUJIEHOB C

3Ha4YeHUs QYHKIHU

HCIIOJIB30BAHUCM allllapaTa MaTCMAaTHYCCKOI O aHaIn3a

KoMOMHUpOBaHHOE 3aHSATHE

Tema 6.10
Haxoxnenne

HpodeccuonaibHO-0pHEHTHPOBAHHOE COAEPKAHNE
(copeprxaHue NPUKIAATHOTO MOAYJIN)

OIITHUMAJIBEHOIO

Hanwmenbimee u nanbonpinee 3Ha4eHNe QYHKIUH

pe3yiabrara C
IIOMOUILIO

HpaKTI/ILIeCKOG 3aHATHC




MIPOU3BOIHOM B
PaKTUYECKUX
3a/1a49ax

Tema 6.11 Pewenne

Conepxanue yueOHOro MaTepuasa

3ajau. DopmyItel U npaBuna A GepeHEPOBAHHS. 2

Ipoussonnas Uccnenosanne Gpynkuuii ¢ TIOMONIBIO IPON3BOIHOM.

byuknuu, ee Hawnbonpniee i HarMeHbIIEE 3HAUCHMSA QYHKIAN

IIpUMEHEHUE Konrponsnas pabora

Paspnen 7.

MHoOrorpaHHuKH

U TeJ1a BpallleHust 42

Tema 7.1 Copepxanne yaeOHOro MaTepualia

Bepuwunei, pedpa, [IoHsTHE MHOrOrpaHHUKa. Ero 3neMeHTsI: BEPITUHEL, 2

IpaHu pebpa, rpanu. /{luaronans. Ceuenue. Boimykisie u

MHOTOTpaHHHKA HEBBIITYKJIBIE MHOTOTPAaHHUKHI OK-01, OK-02,
KomMOuHMpoBaHHOE 3aHATHE OKO03, OK-04,

Tema 7.2 llpusma, | Cozmepikanue yue6HOro MaTepHana OK-05, OK-06,

ee cocTaBstiowmue, | [loHsTue npusMel. Ee 0CHOBaHUS M GOKOBBIE TPAHH. 2 OK-07 IIK...

ceyenue. [Ipsmas u | Beicota npu3smsl. [Ipsmas v HakIOHHAs TpU3Ma.

[paBUJIbHAS IIpaBunpnas npusma. Ee ceuenue

NIPU3MBI KomOunupoBaHnnoe 3ansrue

Tema 7.3 Copepxanue yueOHOro MaTepuasa

IMapannenenunesn, | [lupamunga u ee sneMeHThl. CedeHNe MHpaMUIbL. 2

ky0. Ceuenue ky0a, | [IpaBunbHas mupamuza. Y cedcHHas NUpaMHIa

napajenenunena | KomOGuHupoBaHHOE 3aHATHE

Tema 7.4 Copeprxanue yaeOHOro MaTepuaia

[Mupamuna, ee ITupamuza u ee >nemenThl. Cedenne mMpaMu/IbL.

COCTaBJISIIOIIKE, [IpaBuibHas nupamuaa. Y ceuennas nupamMuia

CEUeHHeE. KomOunupoBannoe 3aHaTue

IIpaBuipHas

NUpaMua.

Yceuennag

nmupaMuia

Tema 7.5 bokopas u
ITOJTHAS
MTOBEPXHOCTD
MPH3MBIL, TUPAMUIBL

Conepxanue yaeOHOro MaTepraira

ITnomass GOKOBOH M MONHOM HOBEPXHOCTH MPH3MEL,
UpPaMUIbl

KombuaHpOoBaHHOE 3aHATHE

Tema 7.6
Cummerpus B Kyde,
THapajieICHuIeacE,
1pU3Me, MUpaMuie

Copnepxanne yueOHOTO MaTepuaira

CummeTpust OTHOCUTENBHO TOUKH, IPAMOM, IIJIOCKOCTH,
CummMmerpus B KyOe, napaninenenunese, IpusMe, MipamMmuie

KoMbunuposanHoe 3ausruie

Tewma 7.7 Ipumepst
CUMMETPHUH B

IIpodeccnonabHO-0PHEHTHPOBAHHOE COACPIKAHUE

(coaepikaHne MPUKJIATHOTO MOTYJIsI)

npodeccuu CumMmeTpust B IPUPOJIE, apXUTEKType, TEXHUKE, B ObITY
Tema 7.8 Copepxanne yueOHOro Matepuaia
IIpaBunbHBIE IonsTre npaBuisHOro MHOrorpanHuka. Cpoiicrea

MHOTOTPaHHUKH, UX
CBOHMCTBA

ITPaBHJIEHBIX MHOT'OTPaAHHHUKOB

KomOunrposanHoe 3aHATHE

Tema 7.9 Hunuuap,
€ro COCTaBJIAIONIHE.
Ceuenre IHARHPA

Cozxeprxannue yueOHOro MaTepHaia

Hunuapp u ero sneMenTsl. CeucHue HUIMHAPA

(mapannenbHOE OCHOBAHMIO M ocH). Pa3BepTka s pa




KombunnpoBaHnHOE 3aHsTHE

Tema 7.10 Konyc,

€ro COCTaBIAIOIITHE.

Cedenne KoHyca

HipodeccnonanbHO-0PHEHTHPOBAHHOE COMEPIKAHUE
{coxepsrkanue NPUKIATHOTO MOLYJIs)

Konyc u ero anementsl. Cedenne koHyca (IapalIeIbHOE
OCHOBaHHIO U IIPOXO/IALIEE Yepe3 BEPIIHHY ), KOHHUECKHE
ceueHus. Pa3peprka KoHyca

KoMOunupoBannoe 3aisThe

Tema 7.11
YcedeHHbIi KOHYC.
Ceuenne
YCEUEHHOr0 KOHYyCa

Copepxanue yueOHOro Marepuaia

Yceuennsni konyc. Ero o0pasyroimas u Beicota. Ceuenne
YCEUEHHOT0 KOHyca

KomMOMHMpOBaHHOE 3aHSTHE

Tema 7.12 [llap u

Conepxanue yueOGHOTO MaTepuaia

chepa, ux ceuenus | Ilap u cdhepa. Bzanmuoe pacronoxenue cheps! U 2 OK-01, OK-
1wiockocTH. CedeHue mapa, chepb 02, OKO03, OK-
KomOunnpoBanHoe 3anaTHe 04, OK-05,

Tema 7.13 Coyepxanne yaebHOro MaTepuaia OK-06, OK-07

IonsTre 06 Ionatue 06 o6neme Tena. O6neM Kyba i 4 IS, o

obbeMe Tema. IPAMOYTOJIBHOTO napauienenunena. O0beM IPU3MbI i

OTHOmEHNE mumHApa. OTHoNIeHHe 00bEMOB TIOJIOOHBIX TEI.

00BEMOB I'eoMeTpHUCCKHUI CMBICH ONPEACTHTEN 3-TO TOPS/IKA

10/J00HBIX TEl KomOunnpoBanHOE 3aHATHE

Tema 7.14 O6pemsl | Conepxanue yaeOHOT0 MaTepHana

U ILTONIA U OOneMbl nupamuibl ¥ Konyca. O6bem mapa. Ilnomamm 2

NIOBEPXHOCTEHN TN | MOBEPXHOCTEH Tell
KomOrHMpoBaHHOE 3aHATHE

Tema 7.15 CoJniepxxanue yueOHOro MaTepuana

KomOnnanmn KomOrHanmm reoMeTpryecKiX Tel 4

MHOTOI'DaHHUKORB ¥ | [IpakTuueckoe 3aHgTHE

TEN BPAHICHUS

Tema 7.16 Copepxanue yucOHOro Marepuaia

I'eomerpuueckue Hcnons3oBanue KOMOMHAIIMNE MHOTOTPAHHUKOB U TEI 4

KOMOHMHAINK Ha BPALICHUs B IPAKTUKOOPHEHTHPOBAHHBIX 3aa4ax

NpaKkTuKe IlpaxTryeckoe 3ansTHE

Tema 7.17 Conepxanue yueOHOT0 MaTepraia

Pemcnue 3anay. OO6BeMbl ¥ IIJIONIa M TOBEPXHOCTH MHOTOIPAHHHKOB H Te) | 2

MHOTOTpaHHHUKH U | BpallleHUs

TeJa BPALCHUS KonTponbnas pabota

Paznen 8.

IlepBooGpasnasn

¢ynkouu, ee 12

IpHiMeHeHHe

Tema 8.1 Conepxanue yueOHOro Marepuana

ITeproobpazuas 3afa4a O BOCCTAHOBIICHUH 3aKOHA JIBHIKCHHUS IO

¢ynxnun. Ipasuna | ussectroit ckopoctr. IoHATHE HHTErPHPOBAHNSL. 2

HaXOXICHHUS OsnaxkomiIeHHAE ¢ IOHSTHEM HHTerpalla ¥ IepBooOpazHoi

11epBOOOpa3HbIX i1 pyskin y=f(x). Penienre 3ama4 Ha ¢BsA3h

1epBo00OPa3HOH K €€ IPOU3BOAHOM, BEIUYUCIICHHE
IIEPBOOOPA3HOMN [uIg AaHHOW (yHKuMK. Tabmuna hopmyna
JUIS HaXOXKJICHHs 11epB0o00pa3HbIx. Msydenne npapuia
BEIYMCIIEHHS NTepROOOpazHON

KomOunampoBanHoe 3aHITHE




Tema 8.2 [Imomans

Conepxxanue yueOHOIo MaTepHana

KPHBOJHHEHHON 3aaud, HPUBOJANINE K IIOHATHIO OIPECIICHHOTO 2
Tpanenum. UHTETpajia — O BEIYUCICHUH TUIONIA/ 1M KPUBOIUHEHHOU OK-01, OK-
Mdopwmyna HeroTtoHa | Tpaneuuu, o nepeMerenuu Touku. [Tousarue 02, OKO03,
— Jle#ibruna onpeneIéHHOro HHTerpana. l'eomeTpudeckuil u OK-04, OK-
(hU3MYCCKI CMBICH OTIPENICIICHHOTO WHTEerpaja. 05, OK-06,
@opmyna Herorona— Jleiibruna OK-07 IK...
KomOunmporannoe 3anaTue
Tema 8.3 Copepxkanue yueOHOTO MaTepuaia
Heoupenenennriii n | [ousiTre HeonpeneeHHOTO HHTErpajla )
onpeeeHHbIN KombunupoBaHHOE 3aHATHE
WHTErpabl
Tema 8.4 IToustue | Comepkanue yaeOHOIro Marepuaia
00 onpeneneHHoM | ['eoMeTpuyecKuii CMBICH ONPEIETIEHHOr0 HHTErpaja 2
WHTErpaie KaKk KomOnumpoBannoe zansiTue
Iomany
KPWBOJIMHEMHON
Tpareiuy
Tema 8.5 IIpodeccnoHaILHO-0PHEHTHPOBAHHOE COAEPIKAHUE
OnpeneneHHbII (cogeprkaHne NPUKJIATHOT0 MOYJINA)
HHTErpall B XM3HK | ['eoMeTpuyecKmii CMBICT OIpeIe/leHHOTO HHTerpana. Vi
®opmyna Herotona - Jleitbuuna. Petienue 3a1a4u Ha
IIPUMEHEHNE MHTETPAIA /ISl BRIYUCIACHUS (PU3HICCKUX
BEJTUYWH W TUIOHAACH
[IpakTuueckoe 3ausaTHE
Tema 8.6 Pemenne | Conepxanue yaeOHOTO Marepuana
3aj1au. IlepBooOpaznas pynknnu. lIpapuna HaxoxaeHus 2
Ilepsoobpaznas nepsoodpassbix. Ee npumenenne
{YHKIUH, €€ Konrpoabnas pabota
HPUMEHEHHE
Pazpnen 9. Crenenun
U KOPHH.
Crenennas 18
hyHKIIHA
Tema 9.1 Coneprkanue yaeOHOTO MaTepHaia
CrencHHast IonsaTre KOpHs n-Of CTEUEHH U3 TIEHCTBUTEILHOTO 4
dyHKIHS, ee yncna. GYHKINH Y = VX 0 BX CBONCTBA ¥ IPaduIKy.
CBOWCTB ColicTBa KOpHSsI n-0if CTENICHH
KombunnposanHoe 3ansTne
Tema9.2 Copnepsxanne yueOHOro Marepuaia
ITpeoOpazoranue ITpeoOpasoBanue UppalMOHANEHBIX BRIPAKCHHN 4
BBIPAXEHUH ¢ KomOnHupoBaHsoe 3aHsaTue OK-01, OK-
KOPHAMH n-oH 02, OKO03,
CTEICHHA OK-04, OK-
Tema 9.3 Csoiictea | Cojiepxkanue yueOHOro Marepuaia 05, OK-07
CTEIeHH ¢ IonsTHe cTenenn ¢ MoObIM parMoOHATBHEIM TIOKa3aTeeM. | 2
palMoOHAIBLHBIM U Crenensble GYHKIMH, UX CBOKWCTBA U rpaQUKH
JNEeHCTBUTENBHBIM KoMmOurMpOBaHHOE 3aHATHE

IIOKa3aTcisIMu




Tema 9.4 Pemenne

Copepxanne yueOHOTo MaTepHasia

HPPAMOHAIIGHBIX | PABHOCHJIBHOCTD HPPAdOHANbHBIX YPABHEHUHN H 6
yYpaBHEHUI U HepareHCTB. MeTo/bl UX pemenus. Pemenue
HEepaBeHCTB UPPAIMOHATEHBIX YPABHEHUH 1 HEPARESHCTR
KoMOmHHpOBaHHOE 3aHATHE
Tema 9.5 Ctrenenn | Cofeprkanue y4eOHOro MaTepHaa
1 KOpPHH. Onpenenenue crenennoii pysxiuu. Menomnes3oBanue ee 2
CrenenHas CBOUCTB MpH peIICHUM YPAaBHEHHH U HEPABEHCTB
(G YHKITHS KonTponbHas pabota
Pazpen 10.
IHokasarensHas
bysxuus 18
Tema 10.1 Coneprkanne yaeOHOr0 MaTepuania
[TokazarenpHad CreneHb ¢ TPOU3BOIBHBIM JeHCTBUTEILHBIM 4
byaKnud, ee mokasareseM. OnpeeieHue NoKa3aTelbHON PYHKINY, €6 OK-01, OK-
CBOICTBa cBoiicTBa M rpaduk. 3HAKOMCTBO ¢ IPAMEHEHUEM 02, OKO03,
noKazareabHON QyHKIMH. PellcHne moka3aTeabHbIX OK-04, OK-
ypapHeHUH (YHKIHOHAIBHOIPA()HIECKIM METO10M 05, OK-07
KoMOuHMPOBaHHOE 3aHITHE
Tema 10.2 Coneprxanue yueOHOro MaTepuana
Pemenwne PerreHne nmoka3artellbHBIX YPAaBHEHHH METOIOM
NOKa3aTeIbHBIX ypaBHWBAHUS TTOKa3aTelNel, METOIOM BBEJIEHHS HOBOM 8
ypaBHECHHH H nepeMeHHOH, QYHKIIHOHAIEHO-IPa(GUUECKUM METOJIOM.
HEpaBEHCTB Pemennie moxa3ate/ibHbIX HEPABEHCTB
IpaxTideckoe 3ausTHe
Tema 10.3 Conepxanue yueOHOro MaTepyaia
Cucremsl Pemenue cuctem nokasaTelbHBIX ypaBHEHUI 4
M0Ka3aTeIbHBIX Kom6unupoBaHHOE 3aHsgTHE
ypaBHEeHMI
Tema 10.4 Pemmenue | Conepsxanue yueOHOTO Marepualia
3aa4. Pentenue noxazaTebHBIX YPAaBHCHHUH METOJIOM 2
IlokazarensHas YPaBHUBAHHUA NOKA3ATENEH U METOIOM BBEJICHUS HOBOI
byHKIMSA 1epeMEHHOM. PelieHne nokazarelbHbIX HEPABEHCTR
KonTponsnas pabora
Pazpen 11.
Jlorapugmbi.
Jorapundpmuueckasn 28
GyHKIHA
Tema 11.1 Coneprkanuie yueOHOro Matepuana
Jlorapugm uucna. Jlorapudm uncna. JlecsTHUHBIA U HATYpATBHBIHA 4
Hecaraunsii U norapu()Msi, YUCIIO €
HATYPATbHEBIN KomMOuHupoBaHHOE 3aHATHE OK-01, OK-
sorapudMpl, YUCIO € 02, OK-03,
Tema 11.2 Crotictra | Comepskanue yaeGHOro Marepuana 0OK-04, OK-
siorapr(MoB. Csoiicrsa gorapudmos. Onepaiiyst orapudmeposadus. | 6 05, OK-07
Oneparnus KOoMOUHHPOBAHHOE 3aHATHE HK
JAorapuGpMUpOBaHUs
Tema 11.3 Copepxanue yaeOHOTO MaTepraia
Jlorapupmuyeckas Jlorapupmuveckas QyBKUMA U €€ CBOCTBA 4

byHKIHS, €c
CBOHCTBA

KoMOUHMpPOBAHHOE 3aHSTHE




Tema 11.4 Perrenne

Cozepxanue yaeOHOT0 MaTepuaia

HOrapupMUYECKHX [Tondrue norapudpmuyeckoro ypapaenus. Onepanus
YpaBHEHUIi U NOTEHUUPOBAHUS. TPH OCHOBHBIX METO/A PEIUECHHS 8
HEPaBEHCTR Jorapu(MUUECKIX YpaBHEHUH: (PYHKIHOHANBHO-
rpaduIecKnit, METO/ OTSHITMPOBAHHSI, MCTOI BBEICHUS
HOBOi IEpEMEHHOI. Jlorapupmuueckiie HepaBencT
KombuunpoBaHHOE 3aHsATHE
Tema 11.5 Cuctembr | Conepxanne ydeOHOro MaTepraia
JOrapuPMHYECKIX ANTOpUTM pELICHUs CUCTEMBI YPaBHECHHUH. 2
ypaBHEHUH PaBHOCHIIBHOCTE TOrapudMHUYECKUX YPaBHEHUH 1
HEPABEHCTB
KomOunmposannoe 3ansrue
Tema 11.6 IpodeccHoHANBLHO-OPHEHTHPOBAHHOE COAEPIKAHHE
Jlorapudms! B (coaep:kaHue IPHKIATHOTO MOY.Jif)
npupoze ¥ Texauke | [IpuMenenwue norapudma. Jlorapugmuueckas cnupans B | 2
npuposie. Ee MaTeMaTHuecKue CBOMCTB
IlpakTraeckoe 3aHATHE
Tema 11.7 Pemenue | Conepkanue yueOHOTO Marepuana
saza4. Jlorapudwmbl. | Jlorapudmudeckas pyHKius. Peienue mpocTenimmx 2
Jlorapugmuueckas | norapudMUYECKUX YPaBHEHHI
byHxus Konrponenas pabora
Paznen 12.
MHuo:xecTBA.
DJIeMeHTbI TeOpHH 10
rpados
Tema 12.1 Conepxanue yuyeOHoro marepuaia
MmuoxecTna [onstue muoxecrna. [logmuoxkectBo. Onepamnuun ¢ 2
| MHOXKECTBAMM
KoM6uHUpOBaHHOE 3aHSITHE
Tema 12.2 Hpodeccnonanbio-opueHTHPOBAHHOE COAePKANHIE OK-01, OK-
Onepanuy ¢ (coeprkaHKe NPUKJIATHOT0 MOKYJIst) p] 02, OK-03,
MHOYECTRaMHU Onepanyy ¢ MHOXKECTBaMH. PelieHne npuKIaHbIX OK-04, OK-
3agay 05, OK-07
IIpakTHuECKOE 3aHATHE LIK...
Tema 12.3 T'padnr Conepxkanne yueOHOro MaTepuasa
Ilonstre rpada. Cesi3Hbl rpad, AepeBo, UK I'pad Ha 4
IIOCKOCTH
[IpakTrdeckas padbora
Tema 12.4 Pemenne | Copepxanue y4eOHOro MaTepuaia
3ana4. MHoxectBa, | Onepainny ¢ MHOXecTBaMH. ONHcaHKe peaibHbBIX 2
I'padel 1 ux CUTyalMii ¢ MOMOIIBI0 MHOXKeCTB. | [pumenenue rpagos
IIpUMEHeHME K PELICHMIO 3aJ1ad
Konrtponbnas paborta
Pazpen 13.
JIEMEHTBI
KOMOHHATOPHUKH,
CTATHCTHKH H
TEOPHHU 22
BEPOATHOCTEH
Tema 13.1 Conepxanue yueOHOro Marepuaia




OCHOBHBIE TOHATHS
KOMOHMHATOPUKH

HepeCTaHOBKI/I, pasMemicHus, COUCTAHU].

KomM0OuHHpoBaHHOE 3aHATHE.

Tema 13.2 CobritHe,
BEPOATHOCTH
coObITHs. CloxeHue
1 YMHOYKCHHE

CozlepncaHHe y‘-I€6HOFO Marcpuaia

CoBMecTHBIE 1 HECOBMECTHBIE COOBITUSE. TeopeMsl o
BEPOATHOCTH CYMMBbI COOBITUH. YV CIIOBHASI BEPOATHOCTb.
3aBUCHMBIC H HEe3aBUCHMBIE COOBITHS. TeopeMbl 0

BEPOSITHOCTEH BEPOSITHOCTH MPOU3BENECHUS COOBITHIA. OK-01, OK-02,
KomOnHMpoBaHHOE 3aHsITHE OK-03, OK-04,
Tema 13.3 HpopeccuoianbLHO-0OpHEHTHPOBaHEOE COEPIKAHKE OK-05, OK-07
BeposaTHOCTE B (coaepxanue NPHKIAAHOT0 MOY.Is) [K...
npodeccnoHanbHBIX | OTHOCHTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€
3a/1ayax ycroitunBocTH. CTaTHCTHYECKOE OTIPE/IC/ICHAC
BeposTHOCTH. OIICHKA BEPOSTHOCTH COOBITHS
[IpakTiyeckoe 3aHsTue
Tema 13.4 CoJiepxxanue yueOHOro MaTepmaia
JlvckpetHag Bunp! cnygaiseix senuuus. OnpeneneHue MUCKPeTHOM
cly4anHas CIIy4aiHOW BEeMMUYMHBL. 3aKOH paclpeaeacHUs
BEIWYMHA, 3aKOH €€ | IMCKPETHOM ciiyyaiiHOH BeJIMUHHBL. Ee yucaoBbie
pacnpenenesus XapaKTePUCTHKH
KoMOWHHpPOBaHHOE 3aHATHE
Tema 13.5 3amaun Cogaepxanue yueOHOro MaTepuaia
MareMaTH4eCKON Bapuanuounusiii psz. [losnron 4acToT u rucTorpamma.
CTaTHCTUKU Craructudeckue XapakTEPUCTHKH psiia HaOIFOKaeMbIX
JAHHBIX
KomOuanpoBannoe 3ansarue
Tema 13.6 IpodeccuoHaTbHO-0PHEHTHPOBAHHOE COJEPKAHME
Cocrasnienue (coepikaHne NPUKIATHOTO MOAYIH)
Tabnu 1 guarpaMM | lleppuynas o0paboTKa CTATHCTHYECKHAX TAHHBIX.
Ha MpPaKTHKe I'padmueckoe ux npeacrasieHue. Haxoxaenue cpeHuX
XapaKTePUCTUK, HAOIIONaeMbIX JAHHBIX
[IpakTyeckoe 3angTue
Tema 13.7 Pemrenue | Coneprkanue yuebHOTO MaTepuana
3aja4. DIIEMEHTHI DnemenTsl koMOuHATOpUKH. COOBITHE, BEPOSTHOCTh
KOMOHMHaTOPHKH, cobbITHs. CroXKeHne 1 YMHOXEHHE BEPOSITHOCTEH
CTATHCTUKH K KonTponpras pabota
TEOPHUH
BEPOATHOCTEN
Pasznen 14.
YpaBrenus u
HEPABEHCTBA
Tema 14.1 Coyiepxanue yueOnoro Marepuana
PaBHOCHIBHOCTE PaBHOCHIIBHOCTh YPaBHEHUN U HEPABEHCTB.
YPaBHEHHUH U Ornpenenenns. OCHOBHBIE TEOPEMBI PABHOCKIIBHBIX
HepaBeHCTB. O0IMe | mepexoAax B ypaBHEHHAX M HepaseHcTBax. O0mme
METO/IbI PEHICHHS METO Il PElieHHs YPaBHEHHI: IIEPexo/] 0T PaBCHCTBA OK-01, OK-02,
dyHKIMH K paBSHCTBY apTyYMEHTOB 115l MOHOTOHHBIX OK-03, OK-04,
bYHKITHR, METO pa3JIokKEHHS Ha MHOKHTENH, METO/] OK-05, OK-07
BBEJICHUS HOBOH 1IepeMEHHOMH, (PyHKIIMOHAIBHO- IK...




rpadudecknii METOJ

Tema 14.2 Conep:xanne y4eOHOT0 MaTepuana
I'paduyecknii meton | Ofuire METOIBI PELIERHS HEPABEHCTR: TIEPEXO]] OT
pelueHust CPaBHEHUS 3HAYCHMH (QYHKIMNA K CpaBHEHWIO 3Hauenuit | 4
ypaBHEHHH, apryMEHTOB JJisl MOHOTOHHBIX (YHKI[H, METO/
HEPABEHCTR HHTEPBAIOB, (yHKIHOHAIBHO-TpadHIECKIi METOI.
I'paduueckuit meTot perieHus ypaBHeHud u
HEPaBEHCTB
Tema 14.3 Cojiepxxanuie yaeOHOro Marepuania
YpaBHEHHS H Onpenenenne MoayJIst. PackpeITie MOJIyJIs 110
HEPABEHCTBA C onpezenenuto. [Ipocreiiinne ypasHenus 1 HepaBenctsa | 4
MOoayIeM ¢ moaysieM. [IprMenene paBHOCHIIBHBIX IEPEXOIOB B
OINPENEJICHHBIX THIIAX YPAaBHEHUH ¥ HEPABEHCTB C
MOZyJeM
Tema 14.4 Copeprkanue yuebHOro Marepuasia
VpapHeHUs U 3nakoMcTBO ¢ napameTpoM. [Ipocreiiinue ypapaeuusi u | 6
HEPaABEHCTBA C HEPaBEHCTBA C NapaMeTpoOM
napaMerpamu
Tema 14.5 IIpodeccronanbHO-0OPHEHTHPOBAHHOE COJAEPIKAHIE
Cocrasnerue u (cosepkaHue NPHKJIAAHOTO MOTYJIsE)
pelIeHue PerieHue TeKCTOBBIX 3a4a4 NPO(PECcCHOHANBHOTO 4
npo(ecCHOHANBHLIX | COEpKAHUS
3a7a4 ¢ IOMOIIBIO [IpaxTryeckue 3aHATHA
ypaBHEHMHA
Tema 14.6 Pemmenue | Conepxanue yueOHOro Marepuasia
3ajad. YpaBHeHusA 1 | O0Imue METO/IbI PELieHUs ypaBHCHUU. Y paBHCHUS H 2
HEPaBEHCTBRA HEPaBEHCTBA C MOJIYJIEM M C MapamMeTpaMu
IIpakTrdeckoe 3aBsTue
IlpomexkyTounas arrecranus (IK3amen) 4
Beero: 310 +20=330




3. YCJIOBUSA PEAJTU3AIIMA YYEBHOU JUCIITUIJINHBI
3.1 MarepuanbpHo-TeXHAYECKOE 00ecneYeH e
Jna peanuzannu y4eOHOH JUCHHILIAEBI KMECTCs KaOMHET «MareMaTHKu»,
BKOTOPOM o0ecIiedeH cBOOOIHbIH locTyn B MiHTepHET.
Kabuner ynosierpopser BceM TpeboBannaIM CaHUTApHO- STHICMHONIOTHYECKUX TIPABUII X HOPMATHBOB (
CanlluH 2.4.2. Ne178-02).

—  I10 KOJIMYECTBY O0YUarOIIUXCS;
— pabouee MECTO IIPEoIaBaTENs;

KOMIIJIEKT yueOHO-Harngaaeix O6opynoBanue yuebHoro kabunera:

— I0Ca/I0YHBIE MECTa MOCOOMHA 0 MUCHUIUIMHE. TeXHNYeCKHEe CPeICTRA
00yUeHMA:

— KOMIIBIOTEP ¢ TUINEH3UOHHBIM IIPOIrPaMMHBIM o6yquHeM;

-MYJILTUMETHA-TTPOEKTOP

3.2 HadopmanuoHHoe obecredenne o6yueHus

OcHOBHBIE HCTOYHUKH
1. boromosioB H. B. MaremaTuka: YuebHoe mocobue 1uist ccys3os ,/H. B. boromounos, I1.U.

CamoiineHko . - 5 - € mu3naHue , crepeoTuniHoe . - M.: JIpoda 2022 .- 395 c.

2. AnreOpa u Havasna aganusa: YueOnuk [y 10-11 xnaccor oOpazoBatenbHbiX yupexaenwii /111LA.
Asmmos, 10.M. Komsirus, [O.B. u ap.- uznanue - Ml Ipocserenne, 2020. - 464 c.

3. TD'eomerpud. 10-11 xnacchl: YueOHUK /It 00pa30BaTENbHBIX YUPEIKACHU Oa30BbIH U
npounesbii ypouu./Iloa pemakiueit Atanacsana JI.C. Mllpocsemenne, 2019.-255 ¢.

4 Mypasus I' K Anrebpa u Hauana ananuza: YueOuux juist 10-11 knaccos 06pazoBaTenbHbIX
yupexnenuii- M.: Jipoda 2019.- 285 c.

5.bammaxos M M Anrebpa v savana ananusa, ['eomerpus Yaebunk 10-11x01. -2020r

JononsnrenbHbIE UCTOYHUKHA
1. boromonos H. B. Ilpaktiueckue 3austus no marematuke: Y yeOHOC mocobue Juist
ccy30oB./H.B. boromonog. - 4 - ¢ uznanue, crepeorunuoe. - M.: Bricriag mxoga, 1997 .-495
c
2. boromonos H. B. C6opHuk quaakTUHECKHX 3aJaHAN O MaTeMaTHke. : Y 4eOHoe nmocobue
nns ccysor ,/H. B. boromonog, JI.IO. Cepruenxko. - 2- uznanue, crepeorurtoe.-M.: [lpoda,
2006.-236 c.
3. boromosos H. B. COopruxk 3ana4 no maremaruke : Yuebuoe nocobue st ccyzos./H.B.
boromonos. - 4 - € u3nanue, crepeotuiHoe. - M.:, Jipoda, 2006.-204 c.
HopmatuBHbIE TPaBOBBIC aKThI
1. OO0 obpazoranuu B Poccutickoit ®enepanun. Oenepanbupiil 3axoH Poccuiickoi
denepanun ot 29 nexabps 2012 r.Ne273-03
2. OenepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTENbHbIA CTaHAAPT CPE/IHETO (TIOAHOT0)00IIero
o0pazopanus . Y1B.IIpukazom Munoopuaykn Poccu ot 17 mast 2012 r. Ne 413
3. lpuka3 MunoOprayku Poccu 0129 nexadps 2014 r. Ne 1645 «O BHeceHUU U3MEHEHHH B IIpHKa3



Munncrepersa obpasosanns u Hayku Poccuiickoit ®eaeparimu ot 17 mas 2012 1. Ne 413 «O6

YTBEPIKIICHUH (heIepaIbHOrO 3aKOHAY
roCyJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa CPeHEro (IIOJIHOr0) 00Iero o0pasoBanmsy.

PekoMeHIan\y 110 OPTaHU3AIUHN HONTYHYESHHUS! CpeiHero obulero oOpa3oBaHMs Ipefenax OCBOCHHA
06pa3oBATENBHBIX [POrpaMM  cpefHed npodecCHOHATFHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOIO
obmero obpasoBaHusi yd4eToM TpeOoBaHWit (efepalbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHE,
CTAHAAPTOB U MOIydaeMoW NIpodeccCHH WIH CICHUANBHOCTH CpeAHed NpodecCHOHANLHOro
obpazoBanus (uchMO JlemapraMeHTa rocyJapcTBEHHO) MOJMTHKH B cepe HOATOTOBKH padoUmx
kaapos u 1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

WHurepHe r-pecypcCel

1

canll Sl
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4. KOHTPOJIb 1 OUEHKA PE3YJbBTATOB OCBOEHHUSA YYEBHOM

AUCHHUITIAHBI
Coaep:xanne PesyabTarsl o0ydeHusn
obyueHus (ocBoennnie ocHOBHbBIC PopmMbl U METObl KOHTPOJIs U
BHIBI eITeIbHOCTH OIEHKH pe3yabTaTOB 00yyeHns
CTYACHTOB)
1 2 3
Beeaenue

- O3HaKOMJIEHHE C POJIbIO
MaTeMaTHKH B HayKe,
TEXHUKE, SKOHOMUKE,
UH(pOPMALTUOHHBIX
TEXHOJIOTHSIX U IIPAKTHUECKOH
JEATEAbHOCTH;

- O3HaKOMJCHHE C LICISIMUA
H 33/1a4aMy U3yUueHHsI
MaTeMaTHKH IIPH OCBOCHUH
cruenuansHocreil CITO.

PassurTue nousitua o
qucae

- BBIIIOJIHEHUE
apupMeTHIeCKuX TeHCTBUI
HaJ| YMCIIaMH, COYeTast YCTHHIC
U IIUCbMEHHBIE TIPUEMBI,

- HAXO0XJICHHE
IPUONHAKECHHBIX 3HaUCHHH
BEJIMYUH U NOTPEUIHOCTEN
BBIYHCICHHN,

Tekymuii KOHTPOJb:
- OLICHKa BBIIIOJIHCHMS]
HUCHMEHHBIX CaMOCTOATEIBHBIX PA0OT;
- OILIEHKA OTBETOB IIPH YCTHOM
(GPOHTAIEHOM U WHIUBUAYAIIBHOM
onpoce:
- OIIEHKA BBIIIOJIHCHUS TECTOBBIX
CaMOCTOSTENEHBIX padoT;
- OLICHKA BBITOJTHCHUA
WHMBHAYATbHBIX 3aJaHnH;
. OIICHKA BBIIOJIHCHUS
BHEQYMTOPHOU CaMOCTOSTENBHON
paboTHL:

Kopuu, crenenu,
Jorapudmbl

- 03HAKOMJICHHE C
IIOHATHEM KOPHA N-H CTEICHH,
CBOMCTBAMM PAIUKATIOR U C
IIpaBUJIaMU CPABHEHUS
KOpHEeH;
(bopmynupoBanue
OHpeNCICHUA KOPHS U
CBOMCTB KOpPHEH, BLIYHCICHHE
KOpDHEH;
-1ipeoOpazoBaHKUE YUCTOBBIX
171
OYKBEHHBIX BHIP@XKEHHUH,
coaepKaIuX pajguKabl,
-peIueHME UPPAIMOHAIBHBIX
YPABHEHUH;
-03HAKOMJICHHUE C TIOHATHEM
CTEIICHU ¢ NCHCTBUTEILHBIM
OKA3aTENeM:
~HaXOXXIEHUE 3HAYCHUS
CTCICHU:
-1ICPEBO/I KOPHs N-H CTEleHH

Texymuii koHTpOJIB:
- -O1€HKA BBINOTHEHUS
MUCBMEHHBIX CAMOCTOSTENBHEIX paboT;
- -OLIEHKA OTBETOB MPH YCTHOM
(GbpOHTATHLHOM M HHAMBHIYAILHOM
ofnpoce;
-OLICHKa BBITIOJHEHUS 3a1aHU
KOHTPOJILHOH paboThl «CTeneHu u
KOPHU;
E OLIEHKA BBITOJIHEHHS TECTOBBIX
CaMOCTOSTENBHBIX paboT:
OLICHKaBBITOIHEHU A WHIWBH Y TbHBIX
3alaHui:
OLICHKA BBIIIOJIHEHHS BHEAYTUTOPHOM
CaMOCTOSITENLHOU pabOTHL:

IIpomexyTo4dnast arrecTanus:
IIpoBepouno-oneHo4Has padbota




B
CTEIEHD ¢ APOOHBIM
[IoKasarejieM U HaoObopoT:

-(bopMyIHpOBaHUE CBOMCTB
CTCTIEHH, BHIYUCIIEHUE
CTeneHel ¢ palHOHATBHBIM
1oKa3aTeneM, CpaBHEHHE
CTCIICHEH;
-npeoOpazoBaHUE YHCIIOBBIX
a

OYKBEHHBIX BBIPAXKCHHI,
COJICPIKAIIUX CTETICHH,
OpUMeEHss

CaoiicTBa:

-pelieHne NoKa3aTelIbHbIX
YPaBHEHHUN;

-BBIIIOJIHEHUE
npeoOpa3oBaHuil
BBIPKEHUH, TPUMEH SIS
bopMyJIbl, CBA3AHHBIC CO
CBOMCTBaMH CTETICHEH U
J0rapupMmos;
-onpeenenue obnacTu
JOIYCTUMBIX 3HaYCHUH
norapu(pMUYEcKOro
BBIPKEHUS;

-pelleHue JoTapuPpMUUCCKIX
YpaBHECHHH.

IIpsiMble M IUIOCKOCTH B
NpPOCTPAHCTBE

- (hopmynupoBaHUe
OTIPEIEJICHUN . IIPU3HAKOB U
CBOWCTB NAapalellbHbIX U
TIepIEHTUKYISIPHBIX
IIOCKOCTEH, IBYTPaHHBIX |
JIMHEWHBIX YTIOB:

- MIOCTPOEHUE YTJIOB MEXIY
HPpAMbIMH, IIPAMOH U
IIJIOCKOCTBIO, IIIIOCKOCTIMH
110 OIIMCAHHIO,
pacmo3HaBaHue UX Ha
MOJEX;

- IPUMECHEHME IPU3HAKOB U
CBOMICTB pacrojIONKeHus
NpSIMBIX ¥ HJIOCKOCTEH ITpU
pEIICHUH 33]a4,

- n300paxKeHUs Ha
PUCYHKAX
HIepuenIuKyJsipoB U
HaKJIOHHBIX K TIJIOCKOCTH,
IPSIMbIX, IAPAJUIENbHBIX
MJIOCKOCTEH, YTIOR MeXIy
IPAMOH U ITOCKOCTEBIO,
000CHOBaHME TOCTPOCHHH.

Texkymmuit KOHTPOJIB:

OLCHKA BBIIMOJIHCHUSA ITNCHbMCHHBIX
CaMOCTOATEILHBIX pa60T:

OIICHKA OTBETOB npu YCTHOM
$poHTATEHOME HHUHBUAYAILIIOM
ompoce:

- OIICHKAa BBINOJHCHUS 3ajaHui
KOHTpOJIbHOH  paboTel  «IIpsimple
IJIOCKOCTH B IPOCTPAHCTBEN:
- OlLICHKAa BBIIOJHCHHA TCECTOBBIX
CaMOCTOATENbHBIX paboT:
OlIeHKa BLITIOJIHEHIS
WHUBUYATBHBIX 38 laHU;
OIlEHKa BBITIOJITHEHUS
BHEAYJUTOPHOU CaMOCTOATEILHOM
paborsr;

IIpomexyTouHasi arrecTanusi:

- DpPOBEPOYHO-OLIEHOUHA paboTa




-pelienne 3a/1a4 Ha
BbIUUCIIEHYE
reOMETPHYECKUX BEITHUKH,
- OTIpeJIeTICHUe |
BBIYMCIICHUE PACCTOSHUI B
TIPOCTPAHCTBE;
-puMeHenue GopMy i
TCOPEM IUTAHUMETPHH IS
pelIeHus 3a/1a4;
-IpUMEHEHUE TEOPUH IS
000CHOBaHHMSI HOCTPOCHHH U
BBIUMCICHBH;

Koopanuarst -H3y4YEHHE JIEKAPTOBOK Texymmi KOHTPOJIb:

BEKTOPHI 0
CHCTEMBI KOODJUHAT B - 1eH
POCTPAHCTRE; KA BLIITOJIHEHUS
- TOCTPOCHWE TOYKH no [IACbMEHHBIX CaMOCTOSTEIBHBIX
3a/JaHHBIM KOOpHATAM; pabor;
~HaAXOXACHNC - OLCHKA OTBETOB IIPHU YCTHOM

KOOPAWHATTOYKH. YPABHECHUS
OKPY>KHOCTH:

BBIYUCIICHUE PACCTOSHUS
MeXAYy TOUKaMu;

-U3Y4YCHHE  CBOWCTB
BEKTOPHBIX BENHYMH, MPaBUI
pas’lIOKEHHUS  BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE. |
NpaBWII HAXOXKJIECHHU S
KoOpAMHAT  BEKTOpa

B [IPOCTPAHCTBE, IPABUT
JEUCTBUI C BEKTOPaMHU,
3aaHHbIMUA KOOpAMHATAMM.

- U3yYeH#e CKASIPHOTO
ITPOU3BEACHU A BEKTOPOB

- IPHUMCHCHHC TCOPHH IIPpH
pelleHnH 3a0a49 Ha NEUCTBUS C
BEKTOpaMH, Ha IPUMEHEHUE
BEKTOPOB Ui BEIYUCICHHUS
BEJIMYHH YTTIOB ¥ PACCTOAHUI

(QpOHTAILHOM HHANBHAYAIBHOM ONIPOCe:
- OLICHKa BBIIOJIHEHUs] TECTOBBIX
CaMOCTOATENbHBIX PA0OT:
Or11eHKa BBINOMTHEHHS
WHIMBUIYAIbHbBIX 3aJaHUi:
- OueHka BHINOTHEHUS
BHeayauropHoli caMoCTOSTEIHHON
paboThI:

IIpomesxkyTouHas aTTecramusi

-TIPOBEPOYHO-OTICHOTHAs paboTa.

OcHoBbBI TPUTOHOMETPUH

- W3yYCHWE  PAamuaHHoro
METOJIa H3MEPEHUS]  YIJIOB
BpallleHuss M HX CB3H C
TpagyCHON MEPOH,

- n300paxkeHue yIIOB
BpAlllCHUS Ha OKPYXKHOCTH |,
COOTHOIIEHHE BEJIMYUHBI yTriia
¢ €T0 PACION0KEHHEM

- bopMynupoBaHue
OllpeieJIeHu i

Texymuii KOHTPOIb:
- OHEeHKa BEHIIOJHEHHS
CaMOCTOATEbHBIX padoT

NMUCEMCHHEIX

- OUCHKa OTBETOB TMpPH  YCTHOM
GpoHTaNEHOM M WHJAWBHAYAIHHOM
orpoce

- OIEHKa  BBINONHCHHS  3aJaHuil
KOHTPOJBHOH paboThl «OCHOBEI
TPUTOHOMETPHIY

- OIleHKAa  BBHIIOJHEHHS  TECTOBBIX




TPUTOHOMETPHUECKUX
(GYHKIUH IS YTIIOB IIOBOPOTA
W I8 OCTPhIX  YIJIOB
NIPSIMOYTOJILHOTO
TPEYroJbHUKa,

- TpHMCHEHHE  OCHOBHBIX
TPUTOHOMETPHUYECKUX
TOMIECTB JJii  BBIYHUCICHHA
3HAYCHUH
TPUTOHOMETPHYECKHX
GyHKIUN TI0 OJHOH U3 HUX,

- H3yUeHUe OCHOBHBIX
(bhopMmy TPHUTOHOMETPHH:
(bOPMYIT CIIOXKEHNUS, YABOSHMS,
npeobpazoBaHus CYMMBI
TPUTOHOMES TPHICCKHUX
GYHKIMA B OPOUBCACHUE |
Hao00pOT, MPUMEHEHHE STHX
bopMy  TpE  BBIYHCICHUHU
3HAYECHHUs
TPUTOHOMETPHUUECKOIO
BBIPAXKEHUS ¥ YIPOIIEHUH €T0

b

B 03HAKOMIICHUE co
CBOMCTBAMH CUMMETpHH
TOYEK Ha SIUHUIHOH

OKPY)XHOCTH H IpHMEHCHUE
UxX And  BbeIBOJA  dopmylt
MPUBECHUS,

- pemierne o GopMyiaM | 110
TPUTOHOMETPUYECKOMY KPYTY
MpoCTERIIUX
TPHUTOHOMETPHYECKHX
YpaBHCHHI,

- NMpUMEHEHHE oBImux
METOJIOB perieHus
ypaBHEHUN(OpUBEACHUE K
TUHECHHOMY, KBapaTHOMY,
METOJ pasIoKEHU Ha
MHOXHUTETIH, 3aMEHBI
IIEPEMCHHON) MNpH pPELICHUH
TPUTOHOMETPHYECKUX
VPABHEHU

- HaHECEHUE petienun
IPOCTEITIINX
TPUTOHOMETPHYECKUX
YpaBHCHHH Ha EIUHWUYHYIO
OKPYXHOCTB,

- O3HaKOMJICHHE C IMOHATHEM
oOpaTHbIX
TPUTOHOMETPUYECKUX
byHKIHH,

-  HM3YYCHHC  ONPCICICHUHN
apKCUHYyCa, apKKOCHHYCAa,
apKTaHreHca yuca,

CaMOCTOATENBHBIX padoT,

-OIl€HKA BBINOIHEHUS WHAUBUIYAILHBIX
3aJaHUM,

- OLEHKA BBINOJHEHUS BHEAYAHUTOPHON
CaMOCTOATEIbHON PabOTHI.

[IpomesxxyTounasi arrecraims:
- TIPOBEPOYHO-OIEHOYHAs paboTa




n300pakeHne X Ha
e/UHUYHOM OKPYXKHOCTH,
[IPUMEHEHHUE TP PEUIEHUU
TPHTOHOMETPUIECCKHX
ypaBHEHUIA.

MHororpanHuKH 1
KPYIriLie Tejaa

- OIMMCAHUE B XapaKTEPUCTUKU
Pa3JIMUHBIX BUIOB
MHOTOFPaHHUKOB, UX 3JIEMCHTOB U
CBOMCTR;

- N300pakeHNE MHOTOTPAHHHKOB!
-BBIYKCIEHNE JIMHEHHLIX
DJIEMEHTOB H YIJIOB B
NPOCTPaHCTBEHHBIX
KOH(UTypaUugX;

- IOCTPOCHHE 1IPOCTEHIIHNX
cedeHuil KyOa, Ipru3MBbL,
NHAPAMUIB:

- O3HAKOMJICHHE C BHJAAMH TEI
BpalieHusi, (POPMYITHUPOBAHHIE HX
ONPENCIICHHN H CBOUCTB;
-U300paKeHUE T BpalleHH s, HX
Pa3BEPTOK, CEUESHHIT;

- pElIeHue 3a/1a4 Ha IIOCTPOCHHUC
CEYCHUH, HA BbIYUCIICHUEIJINH,
PacCTOIHMM, MIIOMANEH;

- IIPHBEJICHIE AOKA3aTENbHbIX
paccyKIECHHUN NpU PEIICHUHN 3a/1aY;
- A300paKeHHe MHOTOTPAHHHUKOB U
KPYTJIBIX TenN. BBLINOJTHEHHE
PHCYHKA 110 YCIIOBHIO 32J1a4H;
-O3HAKOMJIEHHE C  HOHATHIMH
IIONIATA TOBEPXHOCTU U 00heMa;
-penieHUe 3a5ad Ha BBIMUCIIEHME
miomaxei IOBEPXHOCTEH H
00bEMOB FCOMETPHICCKHX TEII.

TexkymuiiKoHTPOIb:

- OueHKa BHITOJHEHUS THCHEMEHHEIX
CaMOCTOSATENBHBIX paldoT;

- OIIEHKA OTBETOB TPH YCTHOM
(POHTAILHOM U MHAUBULYAILHOM
orpoce;

- OI{€HKa BBHIIONHEHUA 39/[aHUH
KOHTPOJIbHBIX paboT «llnomann
MOBEPXHOCTEN U O0BEMBI
FEOMETPUUECKUX TEI»;

- OLIEHKa BBITIOJHEHUA TECTOBBIX
CAMOCTOSITENILHBIX PaloT:

- OLICHKA BBIMOJHECHHS

UHJIEBUIy UTBHBIX 3aJaHui; OIICHKA
BBIIIOJIHCHHSA

BHEQYIUTOPHON CAMOCTOSTENLHON
paboTHL,

IpemexxyTounast arrecranys:
[Iposepouno-onenounas padora

Hauana
MATEMATHYIECKOTO
aHaJIHN3a

- O3HAKOM/IEHHE C [IOHATHEM
YUCTOROMH
MOCHEA0BATCIBHOCTH,
croco0aMu ¢e 3aJ1afusl,
BBLIUHCIICHHE C¢ YHEHOB;
-03HAKOMIIEHHES C
BBIMHCIEHUEM CYMME]
OECKOHEYHOr0 YHCIOBOTO
pAlla Ha ipuMepe
BBIYMCIICHHS CYMMBI
OcckoHeUHO YOBIBarONIEH
rEOMETPUUECKOH ITPOTPECCHH;
- OZHAKOMJIEHHE C ITOHATHEM

- INCBMEHHBIE CaMOCTOSTCIBHEIC
padoThI:

-YCTHBIN (hpOHTANILHEBIM 7§
WHJWBUIYAITLHBIA OTIPOC;

- KoHTpoJsibHas pabota «llpowssonnas u

ee TEOMETPUUCCKUT CMBICIDY,
«!Ipumenenne mpon3BoIHONHY

- TECTUPOBAHUE

- HHIUBHIYAIbHBIE 3a7aHUsI

- BHeayguTOpHas  CcaMOCTOsTeIbHAas
pabota

- IPOMEXYTOYHAS aTTeCTaIus
- IPOBEPOUYHO-OLICHOUHAs paboTa
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