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1. O0mas xapakTepuCTHKA NPHUMeEPHOH padoueil mporpaMmMsbl 0011e00pa30BaTeILHOIM
AUCHHUIIJIHHbI «MareMaTHKA»

1.1. MecTo AMCHUIJIMHBI B CTPYKTYpe npodeccHoHAIBLHOI 00pa3oBaTeIbHOU
nporpammsl CIIO:

OOweoOpasoBarenbHasi QUCHMIUIMHA «MaTeMaTHKa» SIBISIETCs O0s3aTeNbHOM YacThio
o0mmeodOpa3oBaTeIbHOrO IMKJIa 0OpazoBaTenbHON nporpammsl B coorsercTBuu ¢ ®I'OC CIIO
no cneuuanbHocTU «TexHHueckoe 0OCIyKUBaHHE U PEMOHT JBUTATeJNei, CHCTEM M arperaToB
aBTOMOOMIIEH.

1.2. Heau u njiaHUpPyeMbIe Pe3yJabTAThl 0CBOCHUS AUCHHUIIUHDI:

1.2.1. Heab AMCHUNIUHBI

Comepxxanvie  mporpaMmbl  OOIIEOOpPa3OBATENBbHON  MUCHUIUIMHBI  «MartemaTtuka»
HATpaBJIEHO Ha JOCTH)KEHUE PE3YNIbTATOB €€ W3yUeHHs B COOTBETCTBHY ¢ Tpeboanusmu OI'OC
COO ¢ yuetom npodeccuonanbuoii Hanpasiaeanocta @IOC CITO.

1.2.2. IlnaHupyembie Ppe3yJbTATbl OCBOEHHS 00me00pa30BATEJbHOH AHCUHMIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



O0mue KOMIIeTeH A

I[lnanupyemsbie pe3yabTaThl 00yYeHHs

Oo0mue

AucuunanHapHbie

OK 01 Bribupats criocoOsr
pelieHus 3a1a4
pod)eCCHOHATTLHOM

e TeIbHOCTH
PUMEHUTEBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYyHAy, OCO3HaHHE LIEHHOCTH
MacCTepCTBa, TPYIOI00ue;

- TOTOBHOCTb K  AaKTHBHOH  JI€STEJbHOCTHU
TEXHOJIOMMYECKOW M COLMAJIbHON HamnpaBJIE€HHOCTH,
CITOCOOHOCTD

WHULIUHUPOBATD, MJIAHHUPOBATh )51

CaAMOCTOSITENIbHO BBIMOJIHATD TAKYIO IEATEIbHOCTD;
- HHTEpeC K Pa3IUYHbIM cepam
MpodheCCUOHATTLHOM eATEIbHOCTH,

OBnaneHue YHUBEPCAJIbHBIMU yueOHBIMH
M03HABATEIbHBIMU ACHCTBUSIMHU:

a) 0a30BbIE JIOTHYECKHE NEHCTBUS:

- CaMOCTOSITENIbHO dbopMynHrpoBaTh y
AKTYaJIN3UPOBATh MpPOOJIeMy, paccMaTpUBAaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHbeI MPpU3HAK WY
OCHOBAaHUSA IJid CpaBHCHMHA, K.]'IaCCI/I(bI/IKaL[I/II/I H
0000IIeHHS;

- ompeneNsTh  LeJH

MapaMeTPbl U KPUTEPHUU UX JOCTUKCHUA,

ACATCIIBHOCTH, 3aaaBaTb
- BBIABJIATE 3aKOHOMECPHOCTHU W IIPOTHUBOPECHUHUA B
[PaCCMaTPHUBACMBIX ABJICHUAX,

- BHOCUTb KOPPEKTUBBEI B ACATCIIBHOCTD, OLICHUBATDH
COOTBETCTBUEC  PE3YIBTATOB  LECJIAM, OLICHUBATH|
PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbBHOCTH,

- Pa3BUBATh KPCATHUBHOC MBILIJICHUE TIPpU PCIICHUH

-BJIQJIETh METOIAMH J1OKA3aTeJIbCTB, AJITOPUTMAMH PEIICHUS
Bajad; yMeHue GopMyIupoBaTh ONpPEAEIeHNs], AKCHOMBI U
TEOPEMBI, TPUMEHSTh UX, IPOBOIUTH JOKAa3aTeIbHbIE
pacCy>KIeHHs B XO€ PELICHHUS 3a1aY,

- YMETb OMEPHPOBATH NOHATHSIMH. CTEIIEHb YNCIIA, JIorapupm
UICIIa; YMEHHE BBITIOJHSITH BBIYUCICHNE 3HAUSCHUH U
npeoOpa3oBaHus BEIPAKEHHH CO CTETIEHSMH | JIorapudmamu,
mpeoOpazoBaHust APOOHO-PALIMOHANBHBIX BHIPAKEHUI,

- YMETb ONEPHPOBATH MOHATHIMH. PALIMOHABHBIE,
MpPalMOHAJbHBIE, TOKA3aTENbHbBIE, CTETICHHBIE,
TorapupMuuecKue, TPUrOHOMETPUIECKIE YPABHEHHS U
HEPaBEHCTBA, MX CHCTEMBEI,

- YMETb ONEePHPOBATH NOHATHSMHU: (YHKIIHS, HETPEPbIBHAS
(byHKUIMSA, TPOU3BOAHASL, IEPBOOOPA3HAs, ONPEAEICHHBIN
MHTErpajl, yMETh HAXOIUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(bYHKLIMI, NCTIONB3YsI CIIPABOYHBIE MATEPHAIIBL, UCCIIEIOBATD B
MPOCTEHIINX CIy4asix (PyHKLHUN HA MOHOTOHHOCTb, HAXOIUTh
HarOOJNbIINE 1 HANMEHBLITNE 3HaYeHUs1 PYHKLUNH, CTPOUTD
rpadpKu MHOTOUYJICHOB C UCTIOJIb30BAHUEM aIlnapara
MaTeMaTHYECKOTO aHAJIN3a;, IPUMEHSTh TPOU3BOIHYIO MPU
PEeLICHNH 3a7a4 Ha JBM)KEHHE, PeIlaTh MPaKTHKO-
OPUEHTHPOBAHHBIE 33/1a4H HA HANOOJbIINE U HAMMEHBIINE
BHAYCHUs, HA HAXOXKICHHUE TyTH, CKOPOCTU M YCKOPEHHS,

- YMETb ONEePHPOBATH MOHATHSIMHI. PallMOHATIbHAS (PYHKIIHA,
nokasarenbHast QyHKIHS, CTeNeHHast (PyHKIHA,

PKU3HEHHBIX TTpo0sieM

orapugmmuueckast pyHKIUS, TPUTOHOMETpHUYECKHe (QyHKIIHH,




0) Oa30BBIC UCCIIEAOBATEILCKIE ACHCTBHS:

- BJIJIETh HaBBIKAMU y4eOHO-MCCIIEOBATENBCKON U
HpOGKTHOfI ACATCIIbHOCTHU, HABBIKAMH Pa3pCHICHUS
npobnem;

- BBEABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3U U
AKTYAJIU3UPOBATEL 3ada4dy, BbIABUTIATb THUIIOTEC3Y €€
[PCIICHUA, HaAXO4UTh

apryMEHTBI 115y

TOKa3aTeNnbCTBa CBOMX YTBEPIKACHMM, 3a]aBaTh
rnapaMeTpbl U KPUTEPUU pELIeHMUS,

- aHaJU3UpOBaTh NOJy4YEHHBbIE B XOJ€ peLIeHUs]|
3a7aun  pe3ysbTaThl, KPUTHUUYECKHU OLIEHUBAThb HX

HNOCTOBCPHOCTDb, IIPOTrHO3UPOBATHL H3MCHCHHE B
HOBBIX YCJIOBHSAX,
-- YMCTb NECPCHOCUTHL 3HAHHUA B MO3HABATCIIBHYHO U

MPAKTUYCCKYTO obnactu JKHU3HEOCATCIIbHOCTH,

-  yME€Tb UHTEIrpUpPOBaTb 3HAHUSA U3 PA3HBIX
MPEeIMETHBIX 00acTel;

- BBIABUT'ATH HOBBIC Hnacu, npennaraTb
OpI/IFI/IHaJ'IbeIe moaxoabl U peLHeHI/Iﬂ;

151 CIIOCOOHOCTD 150. HCIIOJIb30BaHUS B

MMO3HABATEJILHON U COLIMAIBHON MPAKTHUKE

OoOpaTHbIe (PYHKLNHU, YMEHHE CTPOUTh IPaKu H3yUeHHBIX
(byHKUIMH, HCTIONB30BaTh rpapuKy PU U3YIEHUH MPOLIECCOB U
3aBHCUMOCTEH, MPU PELICHNH 3a/1a4 U3 JPYTruX yueOHbIX
MPEIMETOB M 3371a4 U3 PEabHOM KU3HH, BBIPaXKaTh (POpMyJIaMu
3aBHCHMOCTH MEXKAY BEINYHHAMY,

- YMETb pelIaTh TEKCTOBBIC 33141 Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, JOJH U YaCTH, Ha JBHKEHHUE, padOTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 33a491 U3 00JIaCTH yIpaBJIeHHs
ITTYHBIMA 1 CEMEIHBIMH (PUHAHCAMH ), COCTABJISITh BHIPAKEHUS,
yPaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aa4H,
MICCIIEIOBATD MTOJyYE€HHOE PEIIEHHE U OLIEHIBATD
MpaBAOIONO0HOCTD PE3YJIBTATOB;

- YMETb ONEPHPOBATH MOHATHIMHU. CpeaHEe apuPMETHUECKOE,
MenraHa, HanOoublee U HAMMEHbIIee 3HAYSHUS, pa3Max,
TIICTIEPCHs, CTAHAAPTHOE OTKJIOHEHHE YNCIIOBOTO Habopa; yMeThb
M3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIUIO, TPEICTABIEHHYIO B
radnnuax, Ha [uarpaMmmax, rpadukax, oTpaxkaroyro CBOMCTBA
[peasbHBIX MMPOLIECCOB M SIBJICHUI; PEACTABISATh HHPOPMALHIO C
MOMOIIBIO TaOJHIL U TUarpaMM; UCCIe0BATh CTATHCTUIECKNE
[TAaHHBIE, B TOM YHCJIE C TPUMEHEHNEM rpagUuecKuX METOIOB U
HIIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATH MOHATHUAMU: CIIyYaHBIN OMBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS; YMEHHE BBIUNCIIATD
BEPOSITHOCTH C UCTIONB30BAHIEM IpapUueCKUX METOOB;
MPUMEHSTh (POPMYJIBI CIIOJKEHUS] 1 YMHOXKEHHS BEPOSITHOCTEH,
KOMOUHATOpHBIE (PaKThI U (POPMYJIBI IPU PEIICHUH 3a1aY;
OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI;, 3HAKOMCTBO CO
CJTydaliHBIMHU BEJTMUMHAMH, YMEHUE PUBOIUTH TPUMEPHI




MPOSIBJICHUS 3aKOHA OOJIBLIMX YKHCEN B IPUPOIHBIX
OOIIeCTBEHHBIX SIBIEHHUSIX

- YMETb OMEepPHUPOBATh MOHITHAMH. TOYKA, PsMAsi, IIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN IO, CKPELIUBAOIIUECS MPSIMBIE,
MapauiebHOCTh U MePIEHAUKYSIPHOCTD MPSIMBIX U TNIOCKOCTEHH,
YOI MEXKAY MPSIMBIMH, YTOJT MEXKIY MPSIMOU U MIOCKOCTBIO, YTOJ
MEKy MIOCKOCTSMH, PACCTOSTHIE OT TOYKHU 10 TUIOCKOCTH,
[PACCTOSIHUE MEXKIY MPSMBIMH, PACCTOSIHUE MEKY TIOCKOCTSIMH;
yMEHIEe UCMOJIb30BATh MPH PEIIEHHH 331a4 U3y4YeHHbIe (PaKThl U
TeOpeMbl INIAHUMETPHUU; YMEHHE OLIEHUBATDb pa3Mepbl OObEKTOB
OKPY>KAIOLIEro MHUPA;

- YMETb OMEPUPOBATH MOHSITHSIMH. MHOTOTPAaHHHK, CEUEHHE
MHOTrOrpaHHHKa, Ky, mapajuieenunes, Ipu3ma, MupaMuaa,
(burypa u moBepXHOCTb BPALICHUS, LMJIMHAP, KOHYC, Liap, cdepa,
cedeHus1 PUrypbl BPALEHUS, MIIOCKOCTb, Kacaromascs chephl,
LTHHPA, KOHYCA, MJIOLIAAb MOBEPXHOCTH MHUPAMHU/IbI, IPU3MBI,
KOHYCa, IIIIMHAPA, TUToans cdepsl, 00beM Kyda,
PSIMOYTOJIBHOTO MapauIeIeNnuneaa, MUPaMHUIbl, PHU3MBI,
LUTHHpA, KOHYCa, 11apa; yMeHHe n300pakaTh MHOTOIPAHHUKH U
MOBEPXHOCTHU BPAIUEHHS, UX CEUEHHS OT PYKH, C TOMOLIBIO
epPTEKHbIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB; YMEHHE
pacrio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE, YMEHUE
pacrio3HaBaTh MPABUIIbHbIE MHOTOTPAHHHUKH;

- YMETb OMEPHUPOBATH MOHSITHSIMHU. ABHKEHHE B IPOCTPAHCTBE,
nonoOHbIe PUTYphI B IPOCTPAHCTBE, UCIOIb30BATh OTHOLICHHUE
rutoImaael mopepxHocTell n 00beMOB NOAOOHBIX GUTYP TIPU
pelLIeHnH 3a/1ay,

- YMETb BBIYUCIISITh TEOMETPUYECKHE BETUYHMHBI (JJINHA, YTOJI,




MUI0INaAb, OOBEM, TUIOIIA/Ib TOBEPXHOCTH ), UCTIONB3YS H3yUEHHbIE
(bOpMYyJIBI 1 METO/IBI,

- YMETb ONIEPUPOBATH MOHATHUAMU: MPSIMOYIOJIbHAsI CUCTEMA
KOOPAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKAJIAPHOE MPOU3BEAEHHUE, YIOJ MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEEHNE BEKTOPA HA YHUCJIO, HAXOAUTH C
MOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAHHATHI CEPEINHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMS TOUKAMU,

- YMETb BbIOUPATh MOAXOISIIINN U3YYEHHBIH METO ISl PEIIEHHS
a4, PaClIO3HABATh MAaTEMATHYECKHE (PaKThI U
MaTeMaTHYECKHUE MO B MIPUPOIHBIX U OOIECTBEHHBIX
[IBIIEHUSX, B UCKYCCTBE, YMEHUE IPUBOAUTD PUMEPHI
MaTEMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKOU HAyKH.

- YMETb ONEPUPOBATH MOHATHUAMU. ONPEAEICHUE, AKCUOMA,
Teopema, CJIeACTBUE, CBONCTBO, MPU3HAK, TOKA3aTENbCTBO,
[PaBHOCHJIbHBIE (POPMYIIMPOBKH;, YMEHHE (POPMYINPOBATH
00paTHOE U MPOTUBOIIOIIOKHOE YTBEPKACHUE, TPUBOIUTH
MPUMeEpPB! U KOHTPIIPUMEPBHI, UCIIOJIb30BATh METON
MaTeMaTUYeCKOW HHAYKLUN, IPOBOAUTD OKA3aTEeJIbHbBIE
[PACCY>KIE€HHUsI PU PELIECHUH 3a1a4, OLIEHUBATh JIOTHYECKYHO
[IPaBUJILHOCTb PACCYXKICHUN,

- YMETb ONEPUPOBATH MOHATUAMU. MHOXKECTBO, TOAMHOKECTBO,
OIepanyy HaJl MHOXXECTBAMU, YMEHHE UCIIOIb30BATh TEOPETUKO-
MHOXXECTBEHHBIHN anmnapar [Jisi ONMCAHKs PEAIbHBIX MPOLIECCOB U
SIBJICHHI NIPU PELICHUH 337124, B TOM YHCIIE U3 IPYTHX YIeOHBIX
[IPEIMETOB;

- YMETb ONEePHPOBATH MOHATHAMH: rpad, CBA3HBIN rpad, nepeso,




LIKJI, Tpad) Ha TUIOCKOCTH, YMEHHUE 33/1aBaTh M ONHCHIBATH Ipadbl
PA3ITUYHBIME CITOCOOAMU; MCTIONB30BATh Irpadbl MPH PELICHUN
Banad,

- YMeTb CBOOOJTHO ONEPHPOBATH MOHATHIMHU: COYETAHUE,
[epecTaHOBKA, YHCIIO COUETAHUI, YHUCIIO EPEeCTaHOBOK, OMHOM
HeroToHa; yMEeHUE MPUMEHSITh KOMOMHATOPHBIE (aKThI U

pacCy kKIeHHs [JIsI PeLISHNs 3a1a4,

-yMETh ONIEPUPOBATDH MOHATUSIMH: HATYPAJIbHOE YUCIIO, LIEJIOe
1CJI0, OCTATOK 110 MOAYJIIO, PAL[IOHAIBHOE YHCIIO,
MpPalMOHAIBHOE YHCIIO0, MHOYKECTBA HATYPAIBbHBIX, LIEIBIX,
[PALIMOHAIIBHBIX, IEHCTBUTEIBHBIX YHCEN, YMEHNE HCIIONb30BaTh
MPU3HAKY ACTMMOCTH, HAMMEHBIINH 00N NenuTeNb U
HarMeHblIee o01ee KpaTHoe, anroput™M EBkinaa npu pemennu
3a71a4; 3HAKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHA CUCTEMAaMH
CUHCJICHUS,

- YMeTb CBOOOJTHO ONEPHPOBATH MOHATHSIMH: CTETIEHb C LIETBIM
MokasarejieM, KOpEeHb HaTypaJIbHON CTETIEHH, CTETIeHb C
[PALIMOHAIIBHBIM TTOKA3aTeNIeM, CTETEeHb C NEHCTBUTENbHBIM
(BeLIECTBEHHBIM) TIOKa3aTeNneM, JioraprupM 4ucia, CHHYC,
KOCHHYC U TAHT€HC TIPOM3BOJIbHOTO YHCIIA;

- YMETb ONEPHPOBATH MOHITHIMH. TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
1 HEPABEHCTB, PABHOCHIJIBHOCTb YPaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHBIE, HPPALIMOHAIBbHBIE, TIOKA3aTENIbHBIE,
CTETEHHbIE, IOrapu(PMHUUECKUE, TPUTOHOMETPHUYECKHE
YPaBHEHHsI, HEPABEHCTBA U CHCTEMbI, YMEHHUE PEIlaTh yPABHEHHUS,
HEPAaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;

[PCIATh YPABHEHMA, HCPABCHCTBA U CUCTEMBI C IIAPpaMETPOM,




PUMEHSTh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3 Pa3JINYHbIX 00JacTel HayKu U
[PEANTbHOMN JKU3HU,

-yMeTh CBOOOIHO ONEepUPOBATH MOHATUAME: rpaduK QyHKIHH,
oOpatHas pyHKIUS, KOMIO3ULUSA PYHKUNH, TMHEHHAs QyHKIHS,
KBagpaTU4Has PYHKLHUS, CTeNeHHAast (PYHKLIUS C LEITbIM
MokasarejieM, TPUTOHOMETpUIecKne PyHKINU, OOpaTHbIE
TPUTOHOMETpHUECKUE (YHKIMH, TIOKa3aTeIbHast U
orapugmmueckas pyHKINN, yMEHHE CTPOUTD TpaduKH
(byHKUIMI, BBIOJHATH NTpeodpa3oBanus rpadukos GyHKINT;
YMEHHUE HCIIONB30BaTh rpaduKku GYHKUNH TSI U3YUEHUS
MPOIIECCOB U 3aBUCUMOCTEH MPH PELISHNH 33134 U3 JPYTUX
yueOHBIX IPEAMETOB U U3 PEATbHOM JKU3HH, BBIPAXKATh
(bopMyJIaMH 3aBHCUMOCTH MEXIy BEJTUUNHAM,

yMEHHE CBOOOIHO ONEpUpPOBATh MOHATUSMH: Y€THOCTh (DYHKIHH,
NepUOIUYHOCTb (PYHKLUHN, OTPAHMYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTh (PYHKIIMH, 3KCTpeMyM (PyHKLUNH, HAauOobLIee U
HAaMMEHbLIIee 3HAaUeHUs PYHKIINN Ha IPOMEXKYTKE, YMEHHUE
MPOBOIUTH UCCIIEAOBAHIE (QYHKIIHH;

YMEHHE HCIIOJIb30BaTh CBOIMCTBA U rpaduku GyHKIMHA A1
pEeLIeHsI yPAaBHEHMI, HEPABEHCTB U 33/1a4 C TIapaMeTPaMH;
M300pakaTh HA KOOPAMHATHOMN TJIOCKOCTH MHOKECTBA PELIeHUH
ypaBHEHH, HEPABEHCTB U X CHCTEM;

- YMeTb CBOOOJTHO ONEPHPOBATH MOHATHIMH:
MOCJIEIOBATENbHOCTD, apU(pMETHIECKast TPOrPECCHH,
reoMeTpHrUecKasi MporpeccHst, 0ECKOHEUHO yObIBaroIas
reoMeTpHYECKas MPOTPECCHs, yMEHUE 3a/1aBaTh
MOCJIEIOBATEIHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
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(bopmyu;

- YMETb ONEPHPOBATH NOHATHSIMH: HENPEPBIBHOCTD (PYHKINH,
ACHMIITOTHI rpadrka GyHKINH, TepBast U BTOPast MPOU3BOAHAS
(byHKIMH, reOMeTPpUIeCKH U PU3NUECKUI CMBICT MPOU3BOAHOM,
nepBoOOpa3Hasi, ONpeAeNICHHbII HHTETPall, YMEHHE HaXOUTh
ACHMIITOTHI rpadrka GyHKINH, YMEHHE BBIYUCIISATH IPOU3BOAHbBIE
CYMMBI, IPOU3BEIEHHS], YACTHOTO U KOMITO3UINH (PYHKLNH,
HAXO/IUTh YPABHEHHE KacaTeNIbHON K rpaduKy QyHKINY,
YMEHHUE HCIIONIb30BATh MPOU3BOIHYIO JUISI HCCIIETOBAHMS
(byHKUIMH, 11 HAXOXKAEHHUST HAWITYUIIero PELIeHUs B
MPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-KOHOMUYECKHUX U
(bM3NUEeCKHX 3a/1a4ax, U1 ONPENEIeHUs] CKOPOCTH U YCKOPEHUS,
HAXOIUTh IUIOMAAN U 00BEMBI (PUTYP C TOMOIIBIO HHTETPAIA,
[PUBOANUTH PUMEPBI MATEMATHUECKOTO MOJIEITMPOBAHUS C
MoMOIIbI0 ArdPepeHIHaNbHBIX YPaBHEHU,

- YMETb ONEPHPOBATH MOHATHIMH. KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMITJIEKCHBIE YHCIIa, MOIYJIb i APTYMEHT
KOMILJIEKCHOTO YHCIa, (hopMa 3arich KOMIUIEKCHBIX YHCEN
(reomeTpuveckast, JPUTOHOMETPUYECKast U anredpandeckas),
YMETb IPOM3BOAUTH apu(PMETHUECKUE IEHCTBHS C
KOMILJIEKCHBIMH YHCJIAMH;, TIPUBOAUTD MIPUMEPHI HCIIOIB30BAHUS
KOMILJIEKCHBIX YHCE,

- YMeTb CBOOOJTHO OMEPHPOBATH MOHATHSIMHE: CPEIHEE
apudmernueckoe, MeauaHa, HAMOOJbIIIEEe U HAMEHbINES
BHAYCHUSI, pa3Max, AUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHUE JUIS
OMHCAHMSI YUCIIOBBIX JaHHBIX, YMEHHE UCCIIEIOBATh
CTaTUCTHYECKHE JAaHHBIE, B TOM YHCJIE C TPUMEHEHNEM
rpapuuecKuX METOIOB U 3JIEKTPOHHBIX CPENCTB; rpaduuecku
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MICCIIEIOBATh COBMECTHBIC HAOIOIEHHSI C TIOMOIIBIO IUArpamMm
[pacCcenBaHMsl U JINHEHHON PEerpecCcuy,

- YMETb HAXO/IUTh BEPOSITHOCTH COOBITHI C HCITOJIb30BAHHEM
rpadpuuecKux METOIOB; MPUMEHSTh IS PeLIeHNs 3a1a4 GopMyJibl
CJIO’KEHUSI © YMHO)KEHUST BEPOATHOCTEH, (OpMYITy MOTHON
BeposaTHOCTH, hopmyty bepryiutn, komOuHaTOpHBIE (HaKTHI U
(bOpMyJIBI, OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHH, YMEHHE
ONEPUPOBATH MOHATUSMHU: CIIydaliHasi BEJIMYNUHA, PACIPEaeIeHUe
BEPOSITHOCTEM, MATEMATUYECKOE OXKUAAHUE, TUCTIEPCUs U
CTaHIAPTHOE OTKJIOHEHHE CIIy4aifHON BEJINYHHBL, (PYHKIUU
[pacrpenesieHus U INIOTHOCTU PABHOMEPHOTO, MOKA3aTEIbHOIO U
HOPMAaJIBHOTO PaCHpeAesIeHNI; YMEHNE HCITONIb30BaTh CBOMCTBA
M3Y4YEHHBIX PacIpeneNeHnui Uil peleHus 3a1a4; 3HAKOMCTBO C
MOHSATHUSIMH: 3aKOH OOJIBIINX YUCEJT, METOIbI BEIOOPOUYHBIX
MICCIIEOBAHNM, YMEHNE IPUBOAUTH NPUMEPBI POSIBICHUS 3aKOHA
OOJBIINX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHHSIX;

- yMeTb CBOOOTHO OMEPHPOBATH MOHATHSMHE: TOYKA, MPsiMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUHN YrOJ,
MBYIpaHHBIN YIOJI, TPEXTPAHHBIN YroJl, NEPECEKAIOIHUECs,
MapajuiebHbIe U CKPELIMBAOLINECS MPsIMbIE, MapaJUIeIbHOCTD U
MEePIEHANKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH, YrOJl MEXAY
MPSIMBIMH, YIOJI MEXAY MPSIMOM U IJIOCKOCTBIO, YIOJl MEXAY
MJIOCKOCTSIMHU, YMEHHUE UCIOJIb30BATh MPH PELICHUH 3a7a4
M3y4ueHHbIE (PAKTHI M TEOPEMBbI INIAHUMETPUH, YMEHHE OLICHUBATh
pasMepbl OOBEKTOB B OKPYIKAIOIIEM MHPE;, YMEHHE OTIEPHPOBATH
MOHATUSMH. MHOTOIPAHHUK, CEY€HNE MHOTOTPAHHUKA,
MpPaBUIIbHBII MHOTOTPAHHUK, MPU3Ma, MupaMuaa, purypa u
MOBEPXHOCTD BPALICHUs, HUIMHIP, KOHYC, map, cdepa, pa3BepTka)
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MMOBEPXHOCTH, CEYCHUSI KOHYCA U LIMJIMH/IPA, apajljIeIbHbIe OCH
VT OCHOBAHUIO, CEUSHHE I1apa, TUIOCKOCTh, Kacaromasicst chephl,
[UINHAPA, KOHYCa, YMEHHE CTPOUTh CEUeHHEe MHOTOTPAHHHKA,
1300paskaTh MHOTOTPAHHHUKH, (PUTYPBI U IOBEPXHOCTH BPALICHUS,
X CEUEHUs], B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB,;
YMEHHE PUMEHATh CBOWCTBA FeOMETPUIECKUX puryp,
CaAMOCTOSITENIbHO (POPMYJTUPOBATh ONPENETICHUS N3ydaeMbIX
(buryp, BBIABUTaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpuUecKuX (GUryp, 00OCHOBBIBATH UJIM ONPOBEPTaTh HX;
YMEHHE IPOBOANTD KIACCUPUKALINIO (PHUTYp MO pa3IHIHbIM
MpU3HAKAM, BBITOJIHITH HEOOXOIUMBIE TONIOJTHUTENbHbIC
[OCTPOCHHUS;

- yMeTb CBOOOHO OMEPHPOBATH MOHATHIMHU: TUIOIAAb (UTYPBI,
00BeM (UTYpBI, BETMYNHA yTJIa, PACCTOSTHUE OT TOYKHU 10
MJIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH, PACCTOSTHUE MEXKAY
[IOCKOCTSIMH, TUIOMIAAb Chephl, MIIOMAIb TOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, HIJIHHAPA, 00beM Kyda,
MPSIMOYTOJIBHOTO MapauIeJIeUIea, TMPAMUIBL, TIPU3MBI,
[IUIMHAPA, KOHyCa, [Iapa; YMEHHE HaXOIUTh OTHOIIEHHUE
00BEMOB TOTOOHBIX UTY;

- YMeTb CBOOOIHO OTEPUPOBATH MOHATHIMH: JBIIKEHUE,
MapajuieNbHbIA EPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT, MpeodpazoBaHe nogoous, moroOHbIe
(bUTYpBI; yMEHHE PACIIO3HABATH PaBHBIC U OJO0HBIE (QUTYPHI, B
TOM YHCJI€ B IPUPOIE, UCKYCCTBE, APXUTEKTYPE; YMEHHUE
MCTIOJIB30BATh T€OMETPUYECKIE OTHOIIEHHSI, HAXOIUTh
reOMETPHUYECKUE BETUUNHBI (UTHA, YTOJ, TUIOMAlb, 00BEM) IIPU
pEeLIEHNH 3a7a4 U3 IPYrUX Y4eOHBIX MPEIMETOB U U3 PeaTbHON
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PKU3HY,
- YMeTb CBOOOJTHO OMEPHPOBATH MOHATHSIMHE: MPSIMOYTOJIbHAS
CHUCTEMAa KOOPIHUHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCJIO,
Pa3yioxKeHne BeKTopa o 06as3ucy, CKaIApHOe IPON3BeIeHHE,
BEKTOPHOE IPOU3BEAEHUE, YTOJ MEXAY BEKTOPAMH, YMEHHE
MICIIOJIB30BAaTh BEKTOPHBIN U KOOPJAUHATHBIN METOL [JIs PELICHUs
reOMETPHUYECKUX 3371a4 U 33724 APYTUX YIeOHBIX MPEIMETOB;
ONEePUPOBATH MOHATUAMU: MaTpuLa 2x2 u 3xX3, ONpeAeIuTeNb
MaTPHULBL, F€OMETPUUECKUI CMBICIT ONPEAETIUTENS,

- YMETh MOJEIUPOBATh PEAIbHbIE CUTYalU HA SI3BIKE
MaTE€MAaTUKHU, COCTABJISITh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U
11X CUCTEMBI 10 YCIOBUIO 3a7a41, UCCIEA0BATh NOCTPOCHHBIE
MOZIEIIH C UCIIOJIb30BAHNUEM aMIapara aareOpsl,
MHTEPIPETUPOBATD MOJTYUYEHHBIN PE3yJbTaT, CTPOUTH
MaTEeMaTHYECKUE MOJEIN C IOMOLIBK) F€OMETPUUECKUX MOHATHH
11 BEJIMYMH, PELIaTh CBA3aHHBIE C HUMU NPAKTUYECKHUE 3a7a4H,
COCTABJISITb BEPOSITHOCTHYIO MOJENIb U MHTEPIIPETUPOBATD
MOJIYYEHHBIN Pe3yJIbTaT, PeIlaTh NPUKIaHbIe 3a0a4n
CPEACTBAMHU MATEMAaTUYECKOIO aHAJIN3a, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKOrO M (PU3NUECKOT0 XapaKTepa;

- YMEHHE BBIOUPATh MOAXOASIINN METO AJIsl PEIIeHUs 3a/1a4H;
MOHUMAaHNE 3HAYUMOCTH MATEMATUKHU B U3YYEHUU NPUPOAHBIX U
0OIIeCTBEHHBIX MPOLIECCOB U SIBJICHUH, YMEHHE PacliO3HABATh
[POsIBJICHUE 3aKOHOB MATEMAaTHKHU B UCKYCCTBE, YMEHUE
MPUBOAUTDL MIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUICKON U

MHUPOBOM MaTeMaTU4YEeCKON HAyKH

14



OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MOUCKA, aHAJIN3a U
WHTEpIpeTaluu UHGOPMALIUH,
1 THQOPMALIIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
Banay npodeccroHaIbHON
MesaTeIbHOCTH

B obnacTi IeHHOCTH HAYYHOTO MO3HAHMA:
-c(hopMHUpPOBAaHHOCTD MHUPOBO33pEHUS,

COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAayKH W OOIIECTBEHHOW TPAKTHKH,
OCHOBaHHOT'O KYJBTYP,

CHOCO6CTBYIOH.I6FO OCO3HaHUKO CBOCIro MeCra B

Ha IHAJIOre
MOJIUKYJBTYPHOM MHUPE;

- COBEPLUCHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM
KyJbTYpbl Kak CpPEACTBA B3aUMOICUCTBUS MEXKIY
JTIO1bMU U TO3HAHUS MUDA,

- OCO3HAaHHME LIEHHOCTU HAay4dHOH JEATEJIbHOCTH,
TOTOBHOCTD %1

HMCCICAOBATCIIBCKYO ACATCIIbHOCTh MHANBUAYAJIBHO

OCYLLIECTBJISITh MIPOEKTHYIO
U B IpyIIe.

OBnaneHue YHUBEPCAJIbHBIMU yueOHbIMU
MO3HABATEIbHBIMU JICHCTBHUSIMU!

B) pabota ¢ nHpOpMAaLHE:

- BJaZeTh HABBIKAMH MOJy4eHHs HMHpOpMauuu u3
MCTOYHHKOB  Pa3HbIX THIOB, CaMOCTOSTENBHO
OCYIIECTBJIATh MOWCK, aHAJIHN3, CHCTEMATH3aLHUI0 H
MHTEPIIpeTalni0 HHPOPMALIMK PAa3JUYHBIX BHIOB U
(hopM MpencTaBICHUS,

- cO371aBaTh TEKCThl B PA3JIMUHBIX (POopMaTax ¢
dopmy

AyqUTOpUY,  BBIOMpAs

MPCACTABICHNA U BU3yaJIU3alllu,

ONTHUMAJIbHYIO

OLICHUBATb AOCTOBCPHOCTD,

uHpOpPMAaLUK, €€ COOTBETCTBHE

yU€TOM Ha3Ha4eHUs MHPOpPMALMKM U LEJNEBOH[TOM HHCIe

JETUTUMHOCTBHPEIICHNN 3aad U3 APYTruX y4eOHBIX MPEIMETOB U M3 PeajbHOMN
MIPaBOBbIM  HUPKU3HU

- YMETb ONEpPHPOBATh TOHSATHSIMU. palHOHAIbHAs (YHKIHA,

byHKIWHS, byHKIHS,
iorapudmuueckast (QpyHKUUS, TPUTOHOMETPUUECKHE (YHKIUH,

MOKa3aTesbHast CTETIeHHasI
oOpaTHble (YHKIWUH, YMEHHE CTPOHTb TIpaduKkd H3yUEHHBIX
(byHKUMIH, UCHONB30BaTh rpadUKH TPU HU3YUYEHUH MPOIECCOB U
BaBHCUMOCTEH, MpH peIleHnH 3amad W3 APYruxX y4eOHBIX
MpPEeIMETOB M 3a/1a4 M3 PEaNbHOM JKU3HU, BhIpakaTh GopMmynamyl
3aBHCHMOCTH MEXKAY BETMYUHAMY,

- YMETb OIEPHUPOBATH TMOHITHUAMU. TOXIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHe, ypaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH
1 HEPaBEHCTB,

PaBHOCWJIBHOCTb YPAaBHEHMI, HEPABEHCTB W

CUCTEM, PAlHUOHAJIbHBIC, HWPPALUOHAJIBHBIC, TOKA3aTCIbHBIC,

CTEIICHHBIE, norapudmueckue, TPUTOHOMETPUUECKUE
yPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI, YMETh PEIIaTh YPAaBHECHUS,
HEPABEHCTBA U CHUCTEMBbI C MOMOIIBK) PA3JUYHBIX IPUEMOB,
[pelIaTh YpPaBHEHMs, HEPABEHCTBA MU CHUCTEMBI C MMAapaMeTPOM,
MPUMEHATh YPaBHEHUs], HEPABEHCTBA, UX CHUCTEMBbI AJIsl PELUEHUS]
MaTEeMaTHYECKUX 337a4 U 337a4 U3 Pa3IMuHbIX 00JlacTeil HayKH U
lpeaanoﬁ JKU3HU,

CBOOOJHO  OIEPUPOBATH

YMETb MNOHATHAMU. JNBUKECHUC,

MapajyieNbHbI  MEPEeHOC, CHMMETPUS Ha IUIOCKOCTU U B
MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOnOOUs, MOTOOHBIE
(bUryphL, YMeTh pacro3HaBaTh paBHbIE M MOAOOHBIE (QUTYpHI, B
pupoae,

FrCOMCTPUYICCKUEC

B HUCKYCCTBE, AapXUTEKType, YMETh

1 CITIOJIB30BATDH OTHOILICHMUA, HaXOIUThH

reOMETPHUYECKUE BEIMYMHBI (JUIMHA, YT, IJIOMmaab, 00beM) mpHy|
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MOpaJbHO-3THUECKUM HOpMaM,
- HCIIOJIb30BaThb CpPEACTBa HH(GOPMAIMOHHBIX H

KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pemicHuYl

KOI'HUTHUBHBIX, KOMMYHUKATHBHbBIX )51

OpTaHU3allMOHHBIX 3agaq C CO6J'IIOI[€HI/IGM

TpeOOBaHUN 3PrOHOMHKH, TEXHUKU O€30MaCHOCTH,
pecypcocOepeKeHus,

T'UT'CHDBI, IMMPaBOBBIX H

DTUUECKUX  HOpPM, HOPM  HMH(OPMAIMOHHOH

0€30MacHOCTH;
- BJIAAC€Thb HABBIKAMHU paCHOSHaBaHI/IH 1 3al0UTh]
0e30ImacHOCTH

uHpopMauuy, HHOOPMALTIOHHON

JIMYHOCTH

OK 03 IInanupoBaTb u
[peanu30oBbIBaTh COOCTBEHHOE
npoheCCHOHATIBHOE U
JIMYHOCTHOE Pa3BUTHE,
NpeAnpPUHIMATEIbCKYIO
NesTeIbHOCTD B
npodeccnonanbHOH chepe,
HCIIOJIB30BATD 3HAHUS 10
(bHAHCOBOI I'PAMOTHOCTH B
[Pa3TUYHBIX KU3HEHHBIX
CUTYaLHSIX

B obnacti 1yxOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

-- c(hOpMHPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS,
STUYECKOTO ITOBENEHNS,

- CrIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATH
OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaJIbHO
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH,

- OCO3HaHME JIMYHOIO BKJaJa B MOCTPOCHUE
[yCTOHYMBOTO OyIyImnero;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POIUTENSIM U]
OCHOBE  OCO3HAaHHOTO  MNPUHATHS  LIEHHOCTEH
CEMEIHON JKU3HU B COOTBETCTBUHM C TPAIAULMUAMMY
Hapoaos Poccuu,

OByafeHue  YHHUBEPCAJIBHBIMU  PETYJISITUBHBIMU
MEeCTBUSIMU:

Q) CAMOOPTAHU3ALIHS:

(WM) IPYruM YjieHaM CeMbH, CO3IaHUIO0 CEMbU HAKOHYyCA,

- yMETh ONEepUpPOBATH MOHATUSAMH: pauuoHaIbHbIE,
MPpPaLMOHANIBHBIE, MOKa3aTeNbHbIE, CTEIIEHHBIE,
lorapupMuyueckue,  TPUTOHOMETPUYECKHE  YpaBHEHUS W

HEPABEHCTBA, X CUCTEMBI,

YMETL ONECPUPOBATH TMOHATHAMHU. MHOTOTPAHHUK, CCUCHUEC

MHOI'OrpaHHUKa, KY6, napajjicjicnviies, IMnpusmMa, nupamMuaa,
(burypa u moBepxXHOCTh BPAIICHUS, LIWIMHAP, KOHYC, 1Iap, cdepa,
cedeHus (DUIypbl BpAIlEHHs], MJIOCKOCThb, Kacarouiascs cgepsl,
LHUJIMHAPA, KOHYyCa, IJIoL[aAb MOBEPXHOCTHU NHUPAMHUIbI, ITPU3MBbI,
chepbnr,

nupaMHuabl,

ky0a,
MIPU3MBI,

UIHHIPA, o0bpem

[PsIMOYTOJIBHOTO

MJIOLAAb

napajuieenunena,
[UIMHAPA, KOHYCA, apa; yMeHHne n300pakaTh MHOTOTPAHHUKH U]
MOBEPXHOCTH BpALIEHUs, MX CEUEHUs OT pPYKH, C TOMOILBIO
UepTeXXHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB, YMETh
[PACIIO3HABATh CUMMETPHIO B IIPOCTPAHCTBE, YMETh PAaCO3HABATH

MPAaBUJIbHBIE MHOTOI'PAHHUKH,
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- CaMOCTOSITEJIbHO OCYILIECTBJISITh IO3HABATEJIbHYIO
esITeIbHOCTD, BBISIBJISITH MPOOJIEMBI, CTABUTh |
(bopmynHpoBaTh COOCTBEHHbBIE 3a7a4u B
00pa3oBaTeNIbHON NEATENHHOCTH W KU3HEHHBIX
CUTYaLHsIX,

- CaMOCTOSITEJIbHO COCTaBJIATh IUTAH PELICHUS]
c pecypcos,

COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHU,

poOIe MBI y4e€TOM  HUMEIOLIUXCS
- 1aBaTh OLIEHKY HOBBIM CUTYaLIUsM,;
criocoOCTBOBaTh (POPMHUPOBAHHMIO U IMPOSIBICHUIO
IMPOKON 3PYIUIIMNA B PA3HBIX OOJNACTAX 3HAHUH,
MOCTOSIHHO TIOBBIIIATh CBOH OOpa30BaTENbHBIA H
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIB!

MCIIOJNB30BATh TPHEMBI pPeQIIeKCHH ISl  OLICHKH
CHUTyalny, BEIOOpPA BEPHOTO PEIIEHUS,

yMEThb OIEHWBAaTb PHUCKH M CBOECBPEMEHHO
MPUHUMATD PEIICHHS TI0 UX CHIDKEHHIO,

B) SMOLIMOHAJILHBIA WHTEJJIEKT, MPEATIOarariui
c(hOPMUPOBAHHOCTD:

BHYTPEHHEH MOTHUBALIMH, BKJIFOYAIOLIECH CTPEMIICHUE
K JOCTH)KEHHIO LEIM U YyCHeXy, ONTUMH3M,
WHULUATUBHOCTb, YMEHUE ACUCTBOBATb, UCXOMAS W3
CBOUX BO3MOKHOCTEH,

- SMIIATUH, BKJIIOYANOMEH CIOCOOHOCTh MOHUMATH
5MOLIMOHAJIPHOE COCTOSIHUE APYTHX, YUYUTHIBATH €r0
NP OCYIIECTBICHUN KOMMYHUKAINH, CIIOCOOHOCTH

K COYYBCTBUIO U COMNCPECIKUBAHUIO,

yMETb ONEPHUPOBATb NOHATUSMU. MNPSIMOYTOJIbHAsl CHUCTEMA)
KOOPIMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAWUHATHI BEKTOPA,
CKAJIAPHOE MPOU3BENCHUE,

yroa MeExAay BEKTOpaMH, CyMMa,

BEKTOPOB, MPOU3BENCHHE BEKTOpPAa HA 4YHUCIO, HAXOAUTb (
MOMOIIBIO M3Y4YEHHBIX (POPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,

[PACCTOAHUEC MEXKAY ABYMSA TOUKAMU
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- COLINMAJIBHBIX HaBBIKOB, BKJIFOYAO I HX

CrIOCOOHOCTDh BBICTPAUBATh OTHOLICHHS C IPYTHMH
MO IbMH,  3a00THTBCH,

MNPOABJIATE HHTEPEC U

pa3pemmaTth KOH(IUKTHI

OK 04 DddexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

FOTOBHOCTB K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH U]
CaMOOTIPENEICHUIO,

-OBJIaJIeHIE HaBbIKAaMH yueOHO-UCCIIEIOBATENbCKOM,
MMPOEKTHON U COLIMAIbHOMN AEATEbHOCTH,
OByafeHne YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU

NEeNCTBUAMMU:
0) COBMECTHAsI eSATENBHOCTD!
- TOHUMaTh W WCIOJb30BATh MPEUMYIIECTBA

KOMAaHIHOH M MHANBHIYAJbHOH padoThI,

- INPUHUMATh LEJIM COBMECTHON JEATENbHOCTH,
OpraHU30BBIBATL U KOOPAWUHUPOBATH AEUCTBUS IO
e¢ JOCTWKEHUIO. COCTaBIATb TIJIaH JACHCTBUMH,
pacnpenessiTb pOjau C y4€TOM MHEHUH Y4aCTHUKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOH padoOThI,

- KOOPAUHUPOBATHb M BBIMIOJIHATD pa60Ty B YCJIOBUSIX]

- YMETb ONEPUPOBATDb MOHATHUAMMU: CIIyYalHBIN ONbIT U CIYy4alHOE
COOBITHE, BEPOSITHOCTb CIy4allHOTO COOBITHS; YMETh BBIYUCISTH
HCIOJIb30BAHUEM

rpaUIeCKUX  METOJIOB,

NPUMEHSTh (POPMYJIBI CIIOKEHHS M YMHOXKEHHUS] BEPOSITHOCTEH,

BEPOATHOCTb €

KoMOUHaTOpHbIe (GakTbl U (OPMyJbl TPU PELUICHUH 33134,
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHI, 3HAKOMCTBO CO

Cﬂy‘{aﬁHbIMI/I BCJIIMYHNHAMMU, YMCHUE NPpUBOAUTE  TIPUMCEPHI

MMPOABJICHUA  3aKOHa OONbIINX YUCET B NPpUPOAHBIX U

OOIIeCTBEHHBIX SIBIEHHUSIX
- yMeTb CBOOOAHO OMEPUPOBATH MOHSATHUSIMHU. CTENEHb C IIEJIbIM
[oKasareyeM, KOPEeHb HaTypaJbHOMN

CTCNICHH, CTCIICHb (

[PAIMOHAJIBHBIM  [MOKA3aTCJIEM, CTCIEHb C HeﬁCTBHTeHbeIM
aorapudpm

[KOCUHYC U TAHTCHC MPOU3BOJLHOI'O YHUCIIA,

(BEIIECTBEHHBIM)  IOKA3aTeJeM, YuCja, CHHYC,

- yMeTb CBOOOIHO OMEPHPOBATH MOHATUSAMH: rpaduk (yHKIHH,

[PEaNbHOTO, BUPTYAJIBHOTO M KOMOWHHUPOBAHHOTIO

oOpaTHast PyHKUMSA, KOMIIO3ULMS (PYHKIUH, JTUHEHHas (PyHKLUS,
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B3aUMOJICHCTBUS,

OCYIIECTBIISITh  TIO3UTHBHOE  CTPATETHYECKOE
MOBECHUE B PA3JIMYHBIX CHUTYAIUSIX, TPOSBISITH
TBOPUYECTBO W BOOOpaskeHUe, ObITh HHULIUATUBHBIM.
OBnazieHWe  YHUBEPCANbHBIMH  PETyJISTUBHBIMUY|
MEeNCTBUSIMU:

) NpUHATHE ce0sl U IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX JIFOIEH
MPY AHAJTN3E PE3YJIbTATOB ACATEIbHOCTH,

- IPU3HABATH CBOE MPABO M MPABO IPYTHUX JIFOIEH Ha|
oIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3UIUY]

Ipyroro 4yenoBeka

KBafgpaTudHas (yHKOUsS, CTeneHHas (QYHKOHS C  LEeJIbIM|
MokasarejieM, TPUTOHOMETpHUecKne  (QyHKIUH,  OOpaTHBIE
TPUTOHOMETPHUYECKHUE byHKLMH, NOKa3aTebHas y

iorapudmuueckas GyHKUNH, YMETb CTPOUTh rpaduku GyHKIUH,
BBIMOJIHATE MPeoOpazoBaHus rpauKoB QyHKIIHIA;

- yYMETh HCIIONB30BaTh rpaduku (QYHKOUA Ui U3YYEHUs|
MpPOIIECCOB M 3aBHUCHMOCTEH TpPU PELICHWH 3a1ad W3 JAPYIHx|
yueOHBIX TPEOIMETOB W U3 pEealbHOH JKU3HH, BBIPAXKATh
(bopMyJIaMH 3aBHCUMOCTH MEXITy BEJTUUNHAM,

CBOOOJHO OMEpUPOBaTh MOHATHUSMH. YETHOCTb (DYHKLHUH,
byHKINY, byHKIUY,

MOHOTOHHOCTh (DYHKLHH, 3KCTpeMyM (pyHKIMH, HauOojblnee u

NMEPUOANIHOCTD OrpaHUYCHHOCTD

HaVMEHbLIee 3HAuYeHUs (PYHKIUM HAa MPOMEXKYTKE, YMETH
MPOBOIUTH UCCIIEAOBAHIE (QYHKIIHH;
- YMETh HCIONB30BaTh CBOMCTBA W Tpaduku QyHKUMH A
pELICHNs] YPaBHEHWH, HEPAaBEHCTB M 3a7ad C MapaMeTpamy,
1300paXkaTh HA KOOPAUHATHOW TMJIOCKOCTH MHOXKECTBA PELICHHI
yPaBHEHH, HEPABEHCTB U MX CHCTEM

OK 05 OcymecTBIsITh yCTHYIO
U TUCbMEHHYIO
KOMMYHHKALMIO HA
rOCyAapCTBEHHOM SI3BIKE
Poccutickoint @enepanuu ¢
[y4E€TOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

B 00acTi 3CTETUYECKOrO BOCITUTAHUS

- OJCTETUYECKOE OTHOLICHHWE K MHUPY, BKIKOYas
bcTeTKYy — ObITa, HAYYHOTO WM TEXHHUYECKOTO
TBOpPUYECTBA, CIOPTA, TPyda U OOIIECTBEHHBIX
OTHOIIIEHU,

- CIMOCOOHOCTh BOCHPUHHMATH PA3JIMYHbIE BHJIb]
MCKYCCTBa, TPAaJULHM W TBOPYECTBO CBOETO U
IPyrux  HapOAOB,  OIIYINATh
BO3JE€HCTBHE UCKYCCTBA,

OMOIHMOHAJIBHOC

- Y6G>KI[GHHOCTB B 3HAYUMOCTH i1 JIMYHOCTH H

- YMETb ONEpPHPOBATh MOHATHAMH. CpeaHee apupMETHUECKOE,

MenuaHa, HauOoJbllee ¢ HAaWMEHbIIEee 3HAYCHMs, pa3Max,
TIICTIEpCHsI, CTAaHJAPTHOE OTKJIOHEHHE YHCIOBOro Habopa,
yMEHUE U3BJIEKATD, UHTEPIPETUPOBATH UH(pOPMALIHIO,

rpadukax,
OTPaKAFOLIYEO CBOICTBA pEaNbHbIX IPOLECCOB U  SIBJICHHH,

MpenCTaBJICHHYD B TaOjuIax, Ha JWarpaMMax,

MPenCTaBIsITh UHOOPMALUIO C MOMOINBI0 TaOJUI] W JAHArPAMM;

MCCJICAOBATE CTATHUCTHYECCKHUEC  HaHHBIC, B TOM YHUCIE C

NpUMEHEHHEM IpapuIecKuX METOIOB U JIEKTPOHHBIX CPENCTB;
- YMETb ONEpUPOBATb MOHATUSMH. TOYKA, NpPsIMast, IUIOCKOCTD,
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00I1ecTBa OTEYECTBEHHOIO U MHUPOBOTO MCKYCCTBA,
PTHUYECKUX KYJBTYPHBIX TpPaAULMNA U HApOAHOIQ
TBOPYECTBA,

- TOTOBHOCTb K CAMOBBIPDAXKEHHUI) B PAa3HBIX BUIAX|
MCKYCCTBA, CTPEMJICHHE MPOSBJISATb  Ka4eCTBA
TBOPYECKOH JIMYHOCTH,

OBnazieHre YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
EeNCTBUAMMU:

a) obieHue:

- OCYILIECTBJISITh KOMMYHHKALIMM BO BCeX cdepax
PKU3HU,

- pacmo3HaBaTh HeepOaJbHBIE CPEICTBAa OOIIEHHUS,
MOHUMAaTb  3HAYCHUE

COIMaJIbHBIX 3HAKOB,

Pacno3HaBaTh MPEATNOCHUIKH KOH(JTUKTHBIX

CI/ITyaL[I/Iﬁ U CMATYIATDb KOH(I)J'II/IKTBI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY|
BPEHUA C UCITOJIb30BAHUEM SA3BIKOBBLIX CPCACTB

[IPOCTPAHCTBO, ABYTPAHHBIA YIOJ, CKPELIMBAIOIIHUECS MPsMBIE,
MapajuIeIbHOCTh U MEPIEHAUKYJSIPHOCTD NPAMBIX U IIOCKOCTEH,
yTOJI MEXAY NPSIMBIMHU, YIOJl MEXAY NPSMON U INTIOCKOCTBIO, YIoJ]
MEXIY
[PACCTOSTHUE MEXAY MPSIMBIMU, PACCTOSTHUE MEXAY INIOCKOCTSIMU,

MJIIOCKOCTAMU, PpPaCCTOAHHUE OT TOYKHU OO0 IUIOCKOCTH,

- YMETb HUCIOJIb30BATh MPHU PEIICHUH 3a1a4 U3Y4YEeHHBIC (PaKThI Y|
TeOpeMbl TUIAHNMETPUU; YMEHHUE OLEHHBATh Pa3sMepbl OOBEKTOB
OKPY>KaroIero Mupa

OK 06 ITposiBnsATh
rPaKTaHCKO-NTATPUOTHYECKYIO
MO3UIUIO, TEMOHCTPHUPOBATH
OCO3HAHHOE MOBEIECHHUE HA
OCHOBE TPaIUIIMOHHBIX
0011I€U€TOBEUECKUX
LIEHHOCTEH, B TOM 4HCJIE C
y4ETOM TapMOHH3AIHH
MEKHALMOHATbHBIX 1
MEKPETUTHO3HBIX OTHOIIEHHIA,
MPUMEHSITh CTAaHIAPTHI

OCO3HaHME  OOYYAIOIMUMHCS  POCCHHCKOH

Fpa)KHaHCKOﬁ UACHTUYIHOCTU,

BHYTPEHHEMN]

IYXOBHO-
HPABCTBEHHBIX LIEHHOCTEN HapoaosB Poccuiickol

LHEJICHAIIPAaBICHHOC pa3BUTHUE

TTO3HUITHH JIMIHOCTH Ha OCHOBC

Cbenepaunn, HUCTOPUUIECCKHUX u HallMOHAJIbHO

KYJbTYPHBIX TPaaAULUH, (OPMHPOBAHHUE CHUCTEMBI

3HAYMMBIX  LIEHHOCTHO-CMBICJIOBBIX  YCTAHOBOK,
AHTUKOPPYINLILOHHOIO MHUPOBO33PEHUs,
MMPaBOCO3HAHUS, 3KOJIOTHYECKOU KYJIBTYPBIL,

CITOCOOHOCTU CTaBUTh nejianu U CTPOUTH KU3HCHHBIC

- YMETb ONEPUPOBATH MOHATHUIAMU: MPSIMOYTOJIbHAsI CUCTEMA
KOOPAHMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKAJIAPHOE MPOU3BEAEHUE, YIOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEEHNE BEKTOPA HA YHUCJIO, HAXOAUTH C
MMOMOIIBIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEINHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMs TOUKAMU,

-yMETh BBIOMPATh MOAXOMSAINNA N3yUEHHBIN METOJ TSI PEIlSHHSI
3ajauy, pacrio3HaBaTh MaTeMaTHIECKUEe (PaKThl U
MaTeMaTHYECKHUE MO B MIPUPOIHBIX U OOIECTBEHHBIX
[IBJICHUSIX, B HCKYCCTBE, YMEHHE NPUBOJUTDL IPUMEPDI
MaTEMaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
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AHTUKOPPYINLILOHHOIO
MOBEACHUS

MJIaHBI,
B qacTu rpak1aHCKOrO BOCITUTAHUS:

- OCO3HaHHE CBOMX KOHCTUTYLHUOHHBIX TIpaB U
00s13aHHOCTEH, yBaKEHHIE 3aKOHA U MTPABOMOPSIIIKA,;

- MPUHSTHE

TPAAUITUOHHbIX HallMOHAJIbHBIX,

00111e9eI0BEUECKIX I'YMaHUCTUYECKHX u
NEMOKPATUICCKHUX L[eHHOCTefI;
- I'OTOBHOCTD

MNPOTUBOCTOATH HaCOJIOIrny|

bKCTpeMu3Ma, HaLMOHAJIU3Ma, kceHodoOuwy,
MUCKPUMHMHAIIUA 110 COLIMAJIbHBIM, PETUTHO3HBIM,
[PAaCOBBIM, HALIMOHAJbHBIM MIPU3HAKAM,

- TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTH B
MHTEpecax IPakIaHCKOro o0InecTsa, y4acTBOBATh B
CaMOYTIPaBJICHUU B o0meoOpa3oBaTenbHOM
OpraHU3aINHU U IETCKO-FOHOIIECKUX OPTaHU3aLUsX;
- YMEHHME B3aUMOJACHCTBOBaTh C COLUAIBHBIMH]
WHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSIMH U]
Ha3HAUYCHHEM,

- TOTOBHOCTb K T'YMaHMTApPHOH M BOJIOHTEPCKOH
MesATEebHOCTH,

MaTPUOTUUECKOTO BOCITUTAHMUS:

- c(hOpMHUPOBAHHOCTbL POCCUHCKON TpPakIaHCKOMH|
WICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHoi,
rOpJOCTHU 3a CBOHM Kpal, cBOK PoauHy, CBOM S3BIK U
KYyJIbTYPY,
MHOTOHALIMOHAJIBHOTO Hapona Poccuu;

mpouuIoe u HaCTOAIICC

- HCEHHOCTHOE OTHOLICHUE K TOCYAAPCTBECHHBIM

MaTEeMaTHYECKOU HAyKH.
- YMETb ONIEPUPOBATH MOHATHUAMU: CIIyYalHBIN ONbIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIyYallHOTO COOBITHS; YMETh BBIUUCISTH

BEPOATHOCTD C HUCITOJBb30BAHUEM Fpa(bI/ILIeCKI/IX METOOOB,

NPUMEHSTh (POPMYJIBI CIIOKEHHS M YMHOXKEHHUS] BEPOSITHOCTEH,
KoMOUHaTOpHbIe (GakTbl U (OPMyJbl TPU PELUICHUH 3a/4ad,
OLICHUBATh BEPOSITHOCTU PEATbHBIX COOBITHI, 3HAKOMCTBO CO

Cﬂy‘{aﬁHbIMI/I BCJIIMYUHMHAMMU, YMCHUE NPpUBOAUTE TIPUMCEPHI

MMPOABJICHUA  3aKOHaA OONbIIMX YHCET B NPUPOAHBIX U

OOIECTBEHHBIX SBJICHUSAX
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CUMBOJIaM,  HUCTOPHUYECKOMY U  MPHUPOJHOMY]
HACJIENUIO, MaMSATHUKAM, TPaAuLUsIM HapOAOB
Poccun, noctmxkennssm Poccuu B Hayke, HCKYCCTBeE,
CIIOPTE, TEXHOJIOTUAX U TPYAE,

- uaetiHas yOeXIeHHOCTh, TOTOBHOCTD K CITY)KEHHUIO
u 3amure OTeuecTBa, OTBETCTBEHHOCTb 32 €ro
cynn0y;

OCBOGHHbIE  OOYYaIOIIUMHUCS  MEXKIIPEIMETHBIE
MOHATHS W YHUBEpPCAJIbHble yueOHblE eHCTBUS

(perynsiTUBHBIE, MO3HABATENIbHBIE,
KOMMYHHKATHBHBIE);
- CIIOCOOHOCTD ux UCIIOJIb30BAHUS B

MMO3HABATEIbBHOW M COLMAJBbHONW  IPAKTHKE,
FOTOBHOCTb K CAMOCTOSITEIbBHOMY IJIAHUPOBAHUIO Y|
OCYIIECTBJIEHUIO yaeOHOH NEeSITeNIbHOCTH,
OpraHu3alu  y4eOHOrO  COTPYAHHUYECTBA  C
MenarorndeCKUMHU pabOTHUKAMU U CBEPCTHHKAMH, K
y4acTUI0O B IIOCTPOEHUM  HMHIUBUAYaJbHON
00pa3oBaTeNbHON TPASKTOPHH;

- OBJIAZICHNE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKON, MPOEKTHON U COLIMAIbHON

e TeNIbHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKPYKAIOLIEeH
Cpernbl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIMMAaTa,
PUHLHITBI OEPEKIINBOTO

- He TMpUHUMATb JENHCTBUSA, MPUHOCAIINE Bpen
OKpY>Karolleu cpene,

- yMeTb MPOTHO3UPOBaTb  HEOIArompHsITHbIE
SKOJIOTMYECKUE TMOCIEACTBUA MPEANPUHUMAEMBIX
NEeNCTBUI, NPENOTBPAILATD HX;

yMETb ONEPUPOBATb MOHIATUAMH. (YHKIHS, HENpepbIBHAS
(byHKOMSA, T[POW3BOAHAS, NEepBOOOpa3Has,  ONpeneNeHHBIN
MHTErpaj, YMETb HAaXOAWTb IPOU3BOAHBIE 3JIEMEHTAPHBIX|
(bYHKUMIH, UCTONB3Ysl CHPABOYHBIE MATEPHAIBI, HCCIEAOBATH B
MpOCTEHIINX Ciy4dasix (YHKIMM HAa MOHOTOHHOCTb, HaXOAMTH

- PAaCIIUPUTHL OIbBIT ACATCIBbHOCTHU BKOJ'IOFI/ILIGCKOI\/'IIHaI/I6OJ'IbLHI/Ie U HAUMCHBIIHE 3HAUCHUA (I)YHKLIPIP'I, CTPOUTH
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MPON3BOACTBA, 3P(PEKTUBHO  [HATPABIECHHOCTH, rpaiKi ~ MHOTOWIEHOB C  HCIIOJNb30BAHMEM  armapara)

MeiicTBOBATD B UPE3BbIYANHBIX - pa3pabaThiBaTh IUIAH PELICHUS MPOONEMBbI CMAaTEeMaTHYECKOTO aHajiu3a, MPUMEHSATh NPOM3BOJHYI TIpH

CUTYaLUsIX YIETOM aHaJIN3a HUMEKIIMXCA MAaTepHUAJbHBIX MWPEUIeHWH  33aJad  Ha  JBW)KCHHME,  pelaTb  MPAKTHKOA
HEMaTepHAIbHBIX PECYPCOB; OPUEHTHUPOBAHHBIE 337a4dl HAa HauOOJbIIME W HAMMEHBINNE
- OCYLIECTBJISITH  LICJICHANPABJICHHBI  MOWCKBHAYEHHUs], HA HAXOXKJIEHHUE MTyTH, CKOPOCTU U YCKOPEHHS],
MepeHoca CpPencTB M CrocoOOB  EHCTBUSL B YMETb OINEPHUPOBATH TMOHSTHSAMU. JIBIXKEHHE B NPOCTPAHCTBE,
npoecCHOHANIBHYIO Cpeny, nono0HbIe (PUTYPBI B MPOCTPAHCTBE, MCIOJIB30BATH OTHOLICHUE
- YMETh MEePEHOCHTh 3HAHUS B IMO3HABATENIbHYIO HUIOIIAZeH NOBEepXHOCTEHl U 00beMOB NOAOOHBIX (uryp mnpy
MPAKTUYECKYIO OOJIACTH KU3HEAEATENIbHOCTH, [PELIeHNH 3a7aY,
- TpeAsiaraTb HOBBIE MPOEKTHI, OLEHMBATH WAEU Cf- YMETh BBIUUCIATH I'€OMETPHUYECKHE BEJIMYWHBI (JUIMHA, YIOJI,
MO3ULIMK HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTHUECKOUIIIOMA b, 00BEM, MIIOMAAb TOBEPXHOCTH), HCIIONB3YsI U3YYEHHBIE
3HAYMMOCTY, (bOpMyJIBI 1 METOTBI
- [aBaTb OLIEHKY HOBBIM CHTyalLUsIM, BHOCHTH
KOPPEKTUBBI B NEeATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEJISAM

IIpogeccuonanbubie JInuHOCTHBIE N MeTANIPeAMETHDbIE IIpeameTHBIC
KOMIIEeTeHIIHH

[TIK 5.2. OpranuzoBbIBaTh
MaTepPHAIbHO-TEX HIUECKOE
obecrieueHne mporecca 1o
TEXHUYECKOMY OOCITY KHBaHUIO
U PEMOHTY aBTOTPAHCIIOPTHBIX
CpeACTB

UIn4HOCTHBIE Pe3yJIbTATDI:

rOTOBHOCTb K TPYyAy, OCO3HaHHWE [EHHOCTH
MacTepCTBa, TPYyIoIooue;

aKTHUBHOH

I'OTOBHOCTD K JCATCIIbHOCTH

TEXHOJIOTMYECKOW M COLMAJIbHON HaNpaBJIE€HHOCTH,
CIIOCOOHOCTD

HHULIUHUPOBATD, MJIAHUPOBATH

CAMOCTOATCIIBHO BBIMMOJIHATE TAKYH0 AC€ATCIbHOCTD,

upyHKIMIT,

- UHTEpeC K Pa3IUIHBIM chepam/6) yMeHHe pelnaTh TEKCTOBBIE 3aJadd Pa3HBIX THIOB (B TOM|
npoeccHoHaNbHON IeSATEIbHOCTH, YMEHHUEUHUCIIE HAa TPOLEHTHL, AOJIM M 4YacTH, Ha JBH)XKEHHE, paboTy,
COBEpIIaTh  OCO3HAHHBIA  BBIOOp  OyAyLIeH[CTOMMOCTb TOBapOB U YCJIYr) COCTaBJSATH  BBIPAKEHHUS,
npopeccui W peaNu3OBbIBATH  COOCTBEHHBIEyPABHEHHsSI, HCCIIEAOBATh NOJYYEHHOE pEIIEeHHEe M OLEHHBATH

4) yMeHHe OIepupoBaTh MOHATUSAMHU: (DYHKIHS, TPOM3BOIHAS,
nepBOOOpa3Hasi, OINpPENeNICHHBbIH HWHTErpal, YMEHHE HaXOAWTH
MPOM3BOMIHBIE 3JIEMEHTAPHBIX (DYHKIIMH, HCMOJB3Ys CIPABOYHBIE
MaTepHalbl, MCCIEIOBATh B MPOCTEHINNX CIy4asx (YHKIHHU HA
MOHOTOHHOCTb, HAXOJUTh HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS]
pemarb NPAKTUKO-OPUEHTHUPOBAHHBIE 3a1add  HA
HarOOJNbIINE 1 HANMEHBLITNE 3HAYCHNS,
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PKU3HEHHBIC TIaHBI.
MeTanpeamMeTHbie pe3yJabTaThbl:

CaMOCTOSITENIbHO bopMynrpoBaTh

AKTyaJIH3UpOBaTh Mpobiemy,

H
paccMaTtpuBarh  ee
BCECTOPOHHE;
- YCTaHaBJIMBATb CymeCTBeHHbeI MpU3HAK WY
OCHOBAaHUsA IJid CpaBHCHMA, K.]'IaCCI/I(bI/IKaL[I/II/I H
0000IIeHHS;

ONnpeaciATb  LEIU

MapaMeTPbl U KPUTEPHUU UX JOCTUKCHUA,

IEATENbHOCTH, 3a1aBaTh
- Pa3BUBATh KPCATHBHOC MBILIJICHUE TIPpU PCHICHUH
PKU3HEHHBIX TIPOOJIeM;

- OBJIAACHUC BUAAMU ACATCIIBHOCTU IO IMOJYUYCHUIO
HOBOI'O 3HaHus, €ro HUHTEPIIPETAL NN,
MpeoOpPa3OBaHUI0O W TPUMEHEHHIO B Pa3JIMYHBIX
yLIe6HbIX CUTyallusX, B TOM 4YUCIIC NPHU CO3OaHUU

yLIe6HbIX " COUAJBHBIX MMPOCKTOB.

MpaBaONON0OHOCT PE3YJIbTATOB,;

7) yMeHHEe OnepUpOBaTh MOHATHIMU. CpenHee apupMETHUECKOE,
HanOoyblllee W HAaUMEHbIIEe 3HAYCHUs, pa3Max;, yMEHHe
M3BJIEKaTh, HHTEPIIPETUPOBATh MH(POPMALIUIO, IPEACTABICHHYIO B

rabnmuiax, Ha AuarpaMmax, rpadukax, OTPaKarollyi) CBOICTBA

.

MTAHHBIC, B TOM YHUCJIC C IIPUMCHCHUEM l"pa(I)I/ILIeCKI/IX MCTOOOB H

€aJIbHBIX MPOIECCOB W SIBICHUI, MPEACTABIATh HHPOPMALIHIO C
OMOIIBI0 TAaONUI] M IUAarpamM; HCCIENOBaTb CTATHCTHYECKUE

HIIEKTPOHHBIX CPEACTB;

8) yMeHHe OnepupoBaTh NOHATHSMH. CIy4ailHBIA ONBIT U]

ciydaiiHoe coObITHE, BEPOSTHOCTb CIy4alHOro COOBITHS; 3aaad,
OLICHUBATbh BEPOSTHOCTU PEANBbHBIX COOBITHIA, 3HAKOMCTBO CO

Cﬂy‘{aﬁHbIMI/I BCJIIMYHNHAMMU YMCHUE NPpUBOAUTE  TIPUMCEPHI

MMPOABJICHUA  3aKOHa OONbIIMX YHCET B NPUPOAHBIX U

OOIIECTBEHHBIX SIBICHUSX
O) yMeHHe OnepupoBaTh MOHATHUSMH. TOYKA, MPSIMasi, MJIOCKOCTb,
[POCTPAHCTBO, o]

IOBYTPAHHBIA  yroJ,

MEPNCHAUKYJIAPHOCTh TMPAMbBIX U HHOCKOCTGI\/'IJ Yroa MeExay

napajji€JibHOCTb

NPSIMBIMH, YTOJl MEKAY MPSAMOW M IJIOCKOCTBIO, YOl MEXAY)|
TIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PaCcCTOSHHE
MEKIy TMPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTAMH, YMEHUE
OLIEHHBATh Pa3Mepbl OOBEKTOB OKPYIKAKOIIEro MUPA,

10) ymMeHue OmnepupoBaTh MOHSTUSMHU. MHOTOTPAHHUK, CEUYCHHUE
Ky0,
(purypa 1 moBepXHOCTh BpALLEHUs], LMIUHADP, KOHYC, wap, chepa,
cedeHus: (QUIypbl BpaIlEHHs], MJIOCKOCTb, Kacaroluascsi chepsl,

MHOI'OrpaHHUKa, napajjicjicnvie, IMnpusMa, nupamMuaa,

LHUJIMHAPA, KOHYyCa, IJIoLaAb MOBEPXHOCTHU NHUPAMHUIbI, ITPU3MBbI,

KOHyca, UWJIuHApa, Iuiomans  chepel, o0beM  KkyOa,
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MpsIMOYTOJIBHOTO — MapaluleNienunena, NUPaMHIbL,  [PU3MBIL,
[UIMHAPA, KOHYCA, Iapa; yMeHne n300pakaTb MHOTOTPAaHHUKH Y
MOBEPXHOCTH BpALIEHUs, HX CEUEHUs OT pPYKH, C TOMOILIBIO
UepTeXKHBIX WHCTPYMEHTOB M 3JIEKTPOHHBIX CpEICTB, yMEHHE
pacrio3HaBaTb ~ CUMMETPUIO B TIPOCTPAHCTBE,  YMEHHE
[pacro3HaBaTh MPaBUIIbHbIE MHOTOIPAHHUKH;

11) ymeHwme  onepupoBarb  TMOHSATHSMH.  JBHXXKCHHE B
MpOCTPaHCTBE,  MOAOOHbIE  (UTYypBl B NPOCTPAHCTBE,
MCTIOJIB30BaTh OTHOLICHHE IJIOMIANe MOBEPXHOCTEH M 0OBEMOB
Mo00HBIX (PUTYD MPU PELICHUH 33124,

12) yMeHHEe BBIUUCIIATD T€OMETPUYECKIE BETMUNHBI (JJIMHA, YTOJI,
ruIomanb, 00beM, TUIOINAAb MOBEPXHOCTH), UCTIONB3YsI U3YUCHHBIE
(bOpMYyJIBI 1 METOIBI,

13) ymeHue onepupoBaTh MOHATHSIMH: MPSIMOYTOJIbHAsE CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOpA,
HAXONNUTh C TIOMOINBI) HM3YYEHHBIX (OPMYJ KOOPIHMHATH]
CepeUHbl OTPe3Ka, PaCCTOSHUE MEXY JBYMs TOUKAMHU,;

14) ymenue BBHIOMpPATh MOAXOASIINNA M3YYEHHBIH METOR s
pEeLIeHNsT 3a/Ja4yH, paclo3HaBaThb MaTeMaTHYecKue (hakTel U
MaTeMaTHYeCKHe MOJENH B MPHUPOJHBIX M  OOIIECTBEHHBIX|
SIBJICHUSX.
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2. CTpykTypa u coaep:kaHue 061e00pa30BaTeJIbHOIM AUCHUIIIHHBI

2.1. O6beM JUCHHUNJIHHBI U BUAbI Y4eOHOH padoThl

Bupn yueOHoii padoThl Obvem 6
Yyacax*

O0bem 00pa3oBaTeIbHON MPOrpaMMbI AUCHHUILTHHBI 336

B T.4.

OcHoBHOe cogep:kaHue 254

BT. 4..

TeopeTudeckoe oOydeHue 192

PaKTHIECCKHUE 3aHATUS 62

MpodeccuoHaILHO-OPHEHTHPOBAHHOE CoAepPRaHHE (COAepKAHUE

NPHUKJIAJTHOTO MOAY.JIS) 56
BT. 4.

TEOopeTHyYecKoe 00yUeHne 4
MPAKTUYECKUE 3aHATHSA 52
KoncyabTanuu 10
CamocTosiTesibHAsE padoTa 00y4aomerocs 10
IIpomexyTouHas aTrecTauus (3K3amMeH) 6
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2.2. TemaTH4eCKHUI IVIAH H COAEPKAHHE AHCLUHIIINHBI

Coaep:xaHue yueOHOro marepuaja (0CHOBHoOE H MpodeccHoHAIBHO-

HaumeHoBaHue pa3aesios . O6bem dopmupyemsbie
OpHEeHTHPOBAHHOE), J1A00pATOPHbIE H MPAKTHYECKHE 3AHSTHSI, NPUKJIATHOH
U TeM 4acoB KOMMeTeHIHH
MOAY.JIb (IPH HAJTUYHMH)
1 2 3 4
OcHoBHoOe cogepkaHue
Paszgen 1. IloBTOopeHue 20
Kypca MATeMATHKH
OCHOBHOH HIKOJIbI
Tema 1.1 Conep:xanne yueOHOro MaTepuaa
Lens 151 3ana4d | basoBble 3HAHMA W YMEHUS MO MaTeMaThke B MNpo(ecCHOHANbHOH U B
MaTeMaTHKU IPH | TIOBCEAHEBHOMN AESITeIbHOCTH.
OCBOCHHUH CHeLHaNbHOCTH | KoMOnHMpOBaHHOE 3aHATHE 2
Tema 1.2 Conep:xanne yueOHOro MaTepuasa
Uucna u BbruucHeHus. | JleficTBUS Hal MOJOKHUTEIBHBIMHA U OTPHLIATEIbHBIMU YHCIAMH, OOBIKHOBEHHBIMHU H
Bripaxxenus u ,[[eCj[TI/ILIHbIMI/I apoOsMu. OK-01, OK-02,
npeoOpa3oBaHus JlelicTBus CO cTeneHs MU, (POPMYJIBI COKPALIEHHOTO YMHOKEHHUSI. 2 OK-03, OK-04,
KombunanpoBaHHOeE 3aHsTHE OK-05, OK-06,
Tema 1.3. IIpo¢deccnona/ibHO-0PHEHTHPOBAHHOE coaep:KaHue (conepxkanue OK-07
I'eomeTpust Ha MIOCKOCTH | MPUKJIAXHOTO MOXYJIsA) IIK 5.2
Bune! mutockux Guryp u ux miomasns.
IIpakTuKO-OpHuEeHTHUPOBaHHbBIE 337]aUl B KypCe F€OMETPUU Ha IJIOCKOCTH 2
IIpakTuueckoe 3ansTHE
Tema 1.4 Conep:xanne yueOHOTo MaTepuaa
IIpouentHble Boraucnenust | [IpocTeie MPOIEHTHI, pa3Hble COCOOB! MX BbIMUCIEHHs. CIIOKHBIE IPOLIEHTHI
[paKTU4ECKOE 3aHSTHE 4

Tema 1.5
YpaBHEHUsI U HEPABEHCTBA

Conep:kanue yq4eOHOro MaTepHasa

JluHeiiHble, KBaAPATHBIC, IPOOHO-TMHEHHBIC YPABHEHUS] U HEPABEHCTBA
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IIpakTuueckoe 3ansTHE

Tema 1.6 Conep:xanne yueOHOro MaTepuaa
Cucrembl  ypaBHenuii U | CiocoObl peleHust CHCTeM JIMHEHHBIX ypaBHeHuid. [TonsTus: Marpuua 2x2 u 3x3,
HEPABEHCTB onpeaenutens Marpulbl. Merox T'aycca. CucreMbl HENMHENHHBIX YpaBHEHUI. 4
CucreMbl HEPaBEHCTB
KombOunnpoBaHHOE 3aHsTHE
Tema 1.7 Conep:xanne yueOHOro MaTepuaa
BxonHOM KOHTPOJIBb Bemucnenuss u mpeoOpasoBaHusi. YpaBHEHHs W HEpaBeHCTBA. | eomeTpust Ha
IUIOCKOCTH 2
KonTponbHast pabora Nel
Pazgen 2 [Ilpsimble 16
MJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conep:xanne yueOHOro MaTepuaa
OcHoBHbIE nousATHst | [Ipenmer crepeomerpun. OCHOBHBIE TMOHATHS (TOUKA, NPAMAs, IUIOCKOCTb,
CTEpEOMETPUH. npoctpancTBo). OCHOBHBIE  akCHMOMBI  crepeoMerpun.  Ilepecekarormmecs, 2
Pacnonoxxenue npsMBIX M | MapaJuleNibHBIE W CKpeluBaroIiuecss mnpsiMble. [Ipu3HaK W CBOWMCTBO
MJIOCKOCTEN CKpPEeLINBAOIIMXCs MPAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.
KombunanpoBaHHOeE 3aHsTHE
Tema 2.2. Conep:xanne yueOHOro MaTepuaa OK-01, OK-03,
IapannenbHocTh mpsiMbIX, | [TapaniensHble mnpsiMas u 1uiockocts. Ompenenenue. IlpusHak. CgoiictBa (C OK-04, OK-07
npssMOM M TUIOCKOCTH, | mokaszareibcTBoM). [lapamnensrsle miockoctu. Onpenenenne. [Ipusnak. CroiicTBa IIK 5.2
MJIOCKOCTEN (¢ nmokasarenbcTBOM). Terpasap u ero snemeHtol llapannenenumen u ero
sneMeHThl. CBOMCTBA MPOTUBOMOJOXKHBIX MPAHEH U JUaroHaliel mapaijieenuneaa. 4
IToctpoenue ceuenuii. Pemenue 3anay.
KomOunnpoBaHHOE 3aHsTHE
Tema 2.3. Conep:xanne yueOHOTo MaTepuaa
IlepneHnuKyasIpHOCTD IlepnennuxynspHble npsimble. llapanienbHble npsiMble, NEPIEHIUKYJIAPHBbIE K

NPSIMBIX, IPSIMON U
IUIOCKOCTH, TIJIOCKOCTEH

IJIOCKOCTH. OpsIMOA W TUIOCKOCTH.
JoxkasarenbcTBo. llepnenaukynsap u HakioHHas. llepneHnukyspHbIE MIOCKOCTH.

IIpusnak nepneHauKyIAPHOCTH MIOCKOCTEN. Jl0Ka3aTenbCTBo.

IlpusHak  nmepneHOUKYISIPHOCTU
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PaccrosiHus B mpocTpaHCTBE 2
KoMOuHnpoBaHHOE 3aHSITHE

Tema 2.4. Conep:xanne yueOHOro MaTepuaa

Teopema 0 Tpex Teopema o Tpex nepneHaukyspax. JlokaszarenbcTBO. YTOA MeEXAy NpsMOH U

TCpTICHMKYIApAx IJIOCKOCTBIO. YTOJ MEXY MIOCKOCTAMU 2
KoMOuHupoBaHHOE 3aHSITHE

Tema 2.5. IIpo¢deccnonaibHO-0PHEHTHPOBAHHOE coaep:KaHue (conepxanue

[TapannensbHsble, NPUKJIAJTHOTO MOAY.JIS)

NEPIEeHUKYISPHBIE, Axcuombl  crepeoMerpun. IlepneHAMKYISpHOCTE HpsIMOH U IJIOCKOCTH,

CKPEIIHUBAIOINNECS MPSMBIE | TAPAJUIETBHOCTD IBYX MPSIMBIX, NEePNEeHANKYIAPHBIX TUIOCKOCTH, 4
NEePNEeHANKYIAPHOCTD TIOCKOCTEN
IIpakTuueckoe 3ansTHE

Tema 2.6. Conep:xanne yueOHOro MaTepuaa

Pemenue 3anaq. IIpsimpie u | PacrionoskeHne NMpsIMBIX U IUIOCKOCTEH B MPOCTpaHCTBE. [leprneHAnKyIspHOCTD |

MJIOCKOCTH B | MapayuleIbHOCTb NMPSAMBIX U MIockocTel. CKpeluBaroIuecs npsiMble

MPOCTPAaHCTBE KonTposbHas pabota Ne2 2

Pa3znen 3. Koopaunarsl u 16

BEKTOPbI

Tema 3.1 Conep:xanne yueOHOro MaTepuaa OK-02, OK-03,

JexapToBbl KOOPAMHATHI B | JlekapTOBBI KOOPAMHATBEI B MpocTpaHcTBe. lIpocreiimme 3amadun B KOOpAUHATAX. OK-04, OK-07

npoctpaHcTee. PaccrosHue | PaccrosiHre MeXXay ABYMsI TOUKAMH, KOOPAWHATHI CEPEIUHBI OTPE3Ka 4 TIK 5.2

MeXIy JABYMs TOYKaMHU.
Koopaunater
OTpe3Ka

CepenHHbI

KoMOuHupoBaHHOE 3aHSTHE
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Tema 3.2

BexTtopel B mpocTpaHCTBE.
Yron Mexay BEKTOpamu.
CkanspHoe mnpou3BereHUe

Conep:kanue yaeOHOro MaTepHasia

BexTopel B mpoctpaHcTBe. ClokKeHHE M BbMUTaHHE BEKTOPOB. YMHOXXEHHE
BeKkTOpa Ha uyucyio. KommnnanapHbie BekTopbl. CKalspHOE MPOU3BENEHNUE BEKTOPOB.
PaznoxeHne BekTOpa MO TPEM HEKOMIUTAHAPHBIM BekTOpaMm. KoopanHaTel BEKTOpA,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YIOJl MEKAY BEKTOPaMH, yIoJl 6
MEXy MPSIMON U IUIOCKOCTBIO, YTOJl MEXAY INIOCKOCTAMMU. Y paBHEHHUE IIIOCKOCTH.
I'eomerpuuecknii cMbICT onpeaenuTens 2x2
KoMOuHnpoBaHHOE 3aHSITHE
Tema 3.3 IIpo¢deccnonaibHO-0PHEHTHPOBAHHOE coaep:KaHue (conepxanue
IIpakTuko- NPUKJIAJTHOTO MOAY.JIS)
OpUEHTUPOBaHHbIE 3a1auM | KoopauHaTHas MIoCKOCTb. BbruncieHue paccTOsSHUI U IIoLaaed Ha IUIOCKOCTH.
Ha KOOpAMHATHOM | KonnuecTBeHHBIE pacyeThl 4
IJIOCKOCTH IIpakTudeckoe 3aHsATHE
Tema 3.4 Conep:xanne yueOHOro MaTepuaa
Pemenue 3amad. | JlekapToBbl KOOpAMHATHI B MpocTpaHCcTBe. BekToprl B mpocTpancTBe. CloxkeHue u
KoopnuHaTel 1 BEKTOpbI BbIUUTAHHE BEKTOPOB. Y MHO)KEHME BEKTOpa Ha uucio. KomIiiaHapHble BEKTOPHI.
CkanspHoe mpousBeneHue BekTOpoB. PasjoxkeHue BekTOopa IO  TpEM
HEKOMILTaHAapHBIM BekTopam. lIpocreiimue 3amaun B koopauHaTax. KoopauHaTbl
BEKTOpA, PACCTOSIHUE MEXAY TOUKaMM, KOOPIAUHATBI CEPEUHbI OTPE3Ka, CKaISPHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOpAMHATAX, YroJll MEXIY BEKTOpPaMH, Yrosl MEXOy 2
MPSIMOH U TJIOCKOCTBIO, YTOJI MEXy TIOCKOCTSIMU
KonTponpHas padora Ne3
Paznen 4. OcHoBbI 38
TPUTOHOMETPHH.
Tpuronomerpuueckue OK-01, OK-02,
pynxuun OK-03, OK-04,
Tema 4.1 Conep:xanne yueOHOTo MaTepuaa OK-05, OK-06,
Tpuronomerpuueckue Panuannas Mepa yrina. IloBopoT Touku BOKpyr Hadaja koopauHar. OnpeneneHue OK-07
(GyHKIMM TMPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHIE€HCA U KOTAHTeHCa. 3HAKU CHHyCa, KOCHHYCa, TAHTEHCA U 4 IIK 5.2

yria, yuciaa. PanuaHHas u
rpagycHasi Mepa yria

KOTaHT€HCAa 11O YECTBCPTAM. 3aBUCUMOCTh MEXKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
" KOTAHI'CHCOM OOHOI'0 U TOI'O K€ yrijia

30




KoMOuHnpoBaHHOE 3aHSITHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUYECKUE
TOXKAECTBA.

DopMy bl MIPUBEAECHUS

Conep:kanue y4eOHOro MaTepHasa

Tpuronomerpuyeckue ToxaectTsa. CHHyC, KOCUHYC, TAHI€HC U KOTAHI€HC YIJIOB O
U - o.. DOpMyJIbl IPUBEIECHUS

KoMOuHupoBaHHOE 3aHSITHE

Tema 4.3

CuHyC, KOCHHYC, TaHT€HC
CYMMBl U pa3HOCTH JBYX
yTJIOB

Cunyc 51 KOCHUHYC
ABOHHOrO yria. @opmyinsl
MOJIOBUHHOTO yIJja

Conep:kanue yq4eOHOro MaTepHasia

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
aBoriHoro yrja. @opmynel monoBuHHOrO yrya. IIpeoOpasoBaHusi CymMMBbl
TPUTOHOMETPHUYECKUX (PYHKUUH B TPOHM3BENCHHE M MPOU3BEACHUS B CYMMY.
BelpaxxeHne TPUrOHOMETPHYECKMX (PYHKIUI dYepe3 TAaHMeHC MOJOBUHHOIO
aprymenTa. [IpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPHUIECKHUX BBIPAKEHUN

KoMOuHupoBaHHOE 3aHSTHE

Tema 4.4
DyHKIUHU, HUX CBOWCTBA.

Conep:kanue y4eOHOro MaTepHasa

ObnacTh ompeneneHuss U MHOKECTBO 3HAa4eHUH (QyHKUMH. YETHOCTb, HEUETHOCTD,

Crniocobs1 3a1anus | mepuoanyHOCTh PpyHKIMA. CriocoOw! 3amanus QyHKIUH

byHKIHi KOMOMHUPOBAHHOE 3aHATHE

Tema 4.5 Conep:xanne yueOHOro MaTepuaa

TpuroHomerpuieckue Obnacth onpeneneHUss ¥ MHOXKECTBO 3HAUYEHHH TPUTOHOMETPUYECKUX (PYHKLIUH.

¢yHKIMH, UX CBOHCTBA U

UéTHOCTD, HEYETHOCTD, NEPUOJUIHOCTD TPUTOHOMETpUYeCcKnX (pyHkuuid. CBOHCTBA

rpadpuku u rpadukn GyHKIUHA y = COS X, Y = SIin X, y = tg X, y = ctg X.
KombunnpoBaHHOE 3aHsTHE.
Tema 4.6 Conep:xanne yueOHOro MaTepuaa
IIpeobpazoBanne Cxartue ¥ pacTsikeHHe rpapikoB TPUTOHOMETPUIECKUX (PYHKLIUH.
rpa¢puKoB [IpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUECKUX (PYHKLIUH
TPUTOHOMETPUYECKUX IIpakTudeckoe 3ansaTHe
byHKIUH
Tema 4.7 IIpodeccnonanbHO-OPHEHTUPOBAHHOE coaepraHue (copep:xkanue
Onucanue NPUKJIAJTHOTO MOAY.JIS)
MIPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKMX (PYHKUMH B TpPOQecCHOHATBHBIX

npoueccos C€ IMOMOLIBRO

3agavdax
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rpadpukoB pyHKIIHIA

IIpakTuueckoe 3ansTHE

Tema 4.8 Conep:xanne yueOHOro MaTepuaa
OGpatHble Ob6patHble TpuroHoMmeTpudeckue GpyHkunu. Mx cBoiicTsa u rpapuku
TPUTOHOMETPHUECKHUE
KombOunnpoBaHHOE 3aHsTHE
byHKIIIH
Tema 4.9 Conep:xanne yueOHOro MaTepuaa
TpuroHomerpuieckue VYpaBHeHHE cOs X = a. YpaBHEHHE SIn X = a. YpaBHEHHE tg X = a, Ctg X = a.

YPaBHEHUSI U HEPABEHCTBA

Pemienre TPUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB. MPOCTEHINNE
TPUTOHOMETPUYECKHE YPABHEHMs, CBOJALIMECS K KBAaApPaTHBIM, peIlaeMble
Pa3I0KEHNEM Ha MHOKUTEIHN, ONHOPOAHBIE.

IIpocTeiimne TPUrOHOMETPUUECKHE HEPABEHCTBA

KombunanpoBaHHOE 3aHsTHE.

Tema 4.10 Conep:xanne yueOHOro MaTepuaa

Cucremsl CucreMbl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPUYECKUX KomOuHupoBaHHOE 3aHSITHE

YpaBHEHUI

Tema 4.11 Conep:xanne yueOHOro MaTepuasa

Pemenne 3anad. ocHoOBbI | [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKHUX YPABHEHUM U HEPABEHCTB B TOM YHCJIE C HUCIOJIb30BAHUEM
Tpuronomerpuueckue CBOWCTB (PyHKLIHH.

yHnxIHN KonrponbHas paGora Ne4

Pazpnen 3.

KoMIuiexkcHbIe yncIa

Tema 5.1
KomiiekcHbie yucia

Conep:kanue y4eOHOro MaTepHasa

[Tonsitne xomruiekcHoro uucna. ConpsiKeHHbIE KOMILIEKCHBIE YHCIA, MOAYJIb U
apryMeHT KOMIUIEKCHOro umcina. Popma 3amucu  KOMIUIEKCHOTO — YHCIIA
(reomeTpudeckas, TPUTOHOMETpHUECKas, anreOpandeckas). Apudmerudeckne
TEeUCTBUS C KOMIUIEKCHBIMH YHCITAMHU

KomOuHupoBaHHOE 3aHSTHE
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Tema 5.2 Conep:xanne yueOHOro MaTepuaa
[Ipumenenue BemmonHenue  pacyeToB € MOMOILIBIO  KOMIUIEKCHBIX — umcen. [Ipumepsr
KOMIUIEKCHBIX YHCEll HCIOJIb30BAHUST KOMIUIEKCHBIX YHCE 4

IIpakTuueckoe 3ansTHE
Pazgen 6. IlpousBoanasi 36
dyHxuum, ee
NpHMeHeHHe
Tema 6.1 Conepxxanne yueOHOTo MaTepuaa
Iousitue IpOU3BOAHOU. | OmpenesieHre YUCIOBOM MOCIEIOBATEILHOCTU U COCOObI ee 3amaHusi. CBolicTBa
@opMmysnbl M IpaBUIIa | YUCIOBBIX NocienosaTenbHocTed. OmnpeneneHue mnpenena MOCIEIOBATEIbHOCTH.
nuddepeHIpPOBaHUS Brraucnenne  mpemenoB  mocnenomarenbHocTel.  [lpemen  GyHKOuM  Ha 2

6eckoneunoctu. Ilpenen ¢pynkuum B Touke. Ilpupaimenne aprymenra. [Ipupainenne

¢yHkumu. 3amaud, NPUBOASIIHE K TOHATHIO Mpou3BonHOW. OrmnpeneneHue

MIPOU3BOAHON. AJITOPUTM OTBICKaHMSI POU3BOAHOMN

KombunnpoBaHHOE 3aHsTHE

OK-01, OK-02,
Tema 6.2 Copnepxanne yueOHOro MaTepuaa
OK-03, OK-04,
IIpousBonHbIe cymmel, | @opmynel nuddepenumnposanus. [Ipasuna nuddepeHunpoBaHms 6 OK-05. OK.06
pasHOCTH  Hpou3BeneHus], | KoMOMHUPOBaHHOE 3aHSTHE ’ ’
OK-07
4aCTHOI'O
IIK 5.2

Tema 6.3 Conep:xanne yueOHOro MaTepuaa
IIpoussonusie Omnpenenenne cnoxuaoil ¢pynkumu. [IponsBogHass TPUTOHOMETPUUECKNX (PYHKLIUH.
TPUTOHOMETPUUECKUX IIponsBonHas CIOXKHON (PYHKINU
ynkuuit.  Ipoussognas | KOMOMHMPOBAHHOE 3aHSTHE 4
CJIO’KHOH (PyHKIIMH
Tema 6.4 Conep:xanne yueOHOTo MaTepuaa
Honsrne O | [Tonstne HenpepbiBHOH (yHkumu. CgoiicTBa HempepbiBHOW (yHkuun. CBs3b
HETPEPBIBHOCTH (DYHKIHH. 2

Meton uHTEpPBAJIOB

MEXIy HEMpPepbIBHOCTHIO U AupdepeHunpyeMocThi0 (GYHKIMH B TOYKE. AJTOPUTM
peLIeHNs HEPaBEHCTB METOJOM HHTEPBAJIOB

KomOuHupoBaHHOE 3aHSTHE

Tema 6.5

Conep:kanue yq4eOHOro MaTepHasa

33




I'eomerpuueckuii u | ['eomerpudeckuii CMbICT TPOWU3BOAHOM (YHKUMHU — VYIJIOBOH KO3 duumeHT
busngyeckuii CMBICJI | KacaTeNbHOH K Trpaduky (yHKUMH B TOYKE. YPaBHEHHE KacaTelbHOH K rpaduky
IPOM3BOIHON ($yHKUMH. AJTOPUTM COCTABJICHUS] YPABHEHHs KacaTeNbHOW K rpaduky (QyHKIHH
y=f(x)
KoMOuHupoBaHHOE 3aHSITHE
Tema 6.6 Conep:xanne yueOHOro MaTepuaa
Dusznueckuin cMbICH | Pusndecknil (MEXaHHMUYECKUI) CMBICT TMPOHM3BONHOW — MIHOBEHHAsi CKOPOCTb B
NIPOM3BOHON B | MOMEHT BpeMeHu t: v = S’ (t)
npodeccCHOHaTbHBIX [IpakTHueckoe 3aHsATHE
3agadax
Tema 6.7 Conep:xanne yueOHOro MaTepuaa

MOHOTOHHOCTb (PYHKLIUH.
Touku 3xcTpemMyma

Bospacranne u yObiBaHme (PyHKUIMH, COOTBETCTBHE BO3pACTAaHUS W YObIBaHUS
¢yHKUMK 3HaKy mpou3BoAHOH. IloHsATHE mNPOWM3BOAHON BBICIIETO IOPSIKA,
COOTBETCTBHUE 3HAKA BTOPOI MPOU3BOIHOM BBINMYKJIOCTH (BOTHYTOCTH) (PyHKIIMH Ha
oTpe3ke. 3agayu Ha MakCUMyM M MUHUMyM. [IOHSTHE acHMMOTOTBI, CHOCOOBI MX
ompeneNeHusi. AJNropuT™M HUccienoBaHus (YHKIMHM M MOCTPOEHHs ee rpaduka c
MIOMOIIBIO TIPON3BOAHOH. [[poOHO-nTHEeHHAs QyHKIUSI

KoMOuHupoBaHHOE 3aHSITHE

Tema 6.8
Hccnenosanue GyHKIUN U
MOCTPOeHUE TpadhuKOB

Conep:kanue y4eOHOro MaTepHasa

UccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U IIOCTPOEHHUE IPadUKOB.

KoMOuHupoBaHHOE 3aHSTHE

Tema 6.9 HaubGospluee u

Conep:kanue y4eOHOro MaTepHasa

HaWMEHbIIEe 3Hauenus | HaxoxxneHne HaumOONbLIEr0o M HAUMEHBLIEr0 3HA4YeHWH (YHKIHHA, MOCTPOCHHE

byHKIIIN rpadgKOB MHOTOUWJIEHOB € MCIIOJIb30BAHMEM amlapara MaTeMaTHUECKOTO aHAIN3a
KomOunnpoBaHHOE 3aHsTHE

Tema 6.10 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coaepraHue (copep:kanue

Haxoxnenue NPUKJIATHOTO MOAY.JIS)

ONTHMAJIbHOTO PE3yJIbTaTa
C MOMOIUBK MPOU3BOIHON
B IIPAKTUYICCKHX 3adavax

Haumenbiee n HanOombinee 3Ha4eHNE (PYHKITNU

IIpakTuueckoe 3ansTHE
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Tema 6.11 Conep:xanne yueOHOro MaTepuaa
Pewenne 3ama4. | @opmynbl u npaswia auddeperuuposanus. Mccnenosanne QyHKIHHA ¢ TTOMOLIBIO
IIpoussonHas GpyHkuuY, ee | npousBoaHO. Hanbonbinee 1 HaMMeHbIIee 3HaYeHuUsI HYHKIHN 2
IpUMEHEeHNe KonrponbsHnast pabora Ne5
Paspen 7. 44
MHOrorpaHHHUKH U TeJja
BPAILCHHUSA
Tema 7.1 Conep:xanne yueOHOro MaTepuaa
Bepmnnbl, pebpa, rpanu | [lonstrie MHOrorpaHHuka. Ero sneMeHTbI: BepinuHbl, pebpa, rpanu. JparoHains.
MHOTOIPaHHHKA Ceuenue. Boinmykiible 1 HEBBIMYKJIbIE MHOTOIPaHHUKH
KoMOUHHUpOBaHHOE 3aHATHE 2
Tema 7.2 Conep:xanne yueOHOro MaTepuaa
IIpusma, ee | Ilonsitue npusmbel. Ee ocHoBaHmst 1 OokoBble rpanu. Bricota mpusmel. [Ipsvas u
COCTaBJISIOLIME, CEYEHHUE. | HakIOHHAs npusma. Ilpasunbnas npusma. Ee ceuenue
Ilpsivasi u  mpaBuibHas | KoMOMHHPOBAHHOE 3aHSTHE 2
MIPU3MBI OK-01, OK-02,
Tema 7.3 Conep:xanne yueOHOro MaTepuasa OK-03, OK-04,
ITapannenenunen, ky0. | ITapasenenumnen, CBOMCTBA MPSIMOYTOJBHOrO Mapajuienenunena, kyd. CeueHne OK-05, OK-06,
Ceuenue Ky0a, | kyba, mapasuesnenurmena OK-07
napaiesienunena KoMOUHHUpOBaHHOE 3aHATHE 2 IIK 5.2
Tema 7.4 Conep:xanne yueOHOro MaTepuaa
ITupamuna, ee | [lupamuna u ee osnementsl. (CeueHue mnupamunsl. [lpaBunbHass nHMpaMuna.
COCTaBJIAIOLIME, CeYeHUe. | YceueHHas mupamuaa
lpapuibHas — MUPaMUAA. | KoMGMHMPOBAHHOE 3aHSTHE 2
YcedeHHas nupamuaa
Tema 7.5 Conep:xanne yueOHOTo MaTepuaa
boxkosas 51 nojHas | [Tnomans OOKOBOH M MOMHON MOBEPXHOCTH MPHU3MBI, TUPAMUBI
MOBEPXHOCTH npu3Mel, | KOMOMHUPOBAaHHOE 3aHATHE 2
MUPaMUbI
Tema 7.6 Conep:xanne yueOHOro MaTepuaa

Cummerpuss B KyOe,

CuMMeTpusi OTHOCHTENBHO TOUYKM, NPSMOH, miockoctd. Cummerpus B KyOe,
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napauleIenuInene,
MpuU3Me, nupamMuae

napajcjacnuneac, npusMe, nupamMuac

KoMOuHnpoBaHHOE 3aHSITHE

Tema 7.7
Ilpumepsl cummerpuil B

IIpodeccHoHAILHO-OPHEHTHPOBAHHOE coaep:KaHHe (conep:kanune
NPUKJIAJTHOTO MOAY.JIS)

npodeccuu CummMeTpusi B IPUPOIE, APXUTEKTYpe, TEXHUKE, B OBITY
IIpakTuueckoe 3ansTHE
Tema 7.8 Conep:xanne yueOHOro MaTepuaa
IIpaBunbHbIE ITonsTne npaBuIbHOrO MHOrorpaHHuka. CBoiCTBa MPaBUIIbLHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsATHE
CBONCTBA
Tema 7.9 Conep:xanne yueOHOro MaTepuaa
Hunuunp, ero | Humaanp u ero snemenTel. CedeHne uuHApa (TTapajielbHOe OCHOBAHHIO M OCH).

cocrasisiromue.  CeueHue

PasBepTka umnuHapa

LOUIMHIpA KombunnpoBaHHOE 3aHsTHE
Tema 7.10 IpodeccnonHanbHO-OPUEHTUPOBAHHOE coaepraHue (copep:xkanue
Konyc, €ro | NPUKJIAAHOTO MOAY.IS)

cocrasisiromue.  CedeHue

Konyc u ero osnementel. CeueHue KoHyca (MapajulelbHOE OCHOBAaHHIO U

KOHyCa NPOXOZsIIee Yepe3 BEPIINHY ), KOHHYECKHe ceueHHs. Pa3BepTka KOHyca
KombunanpoBaHHOeE 3aHsTHE

Tema 7.11 Conep:xanne yueOHOro MaTepuaa

Y ceueHHbIN KOHyC. | YceueHHbI koHYC. Ero oOpasyromas u Beicota. CeueHne yceueHHOro KOHyca

Ceuenue ycedeHHOro | KomOMHUpPOBaHHOE 3aHSATHE

KOHyCa

Tema 7.12 Conep:xanne yueOHOro MaTepuaa

[Tap u cdepa, ux cedeHus

ITap u cdepa. BzaumHoe pacnonokenue chepsl U miuockoctu. CeueHne 1mapa,
ceprr

KoMOuHupoBaHHOE 3aHSITHE

Tema 7.13
Tousitue 06 oOBEME TEA.
OTHoOLIEHUE 00BEMOB

Conep:kanue yq4eOHOro MaTepHasa

[Tousitne o6 obObeme Tenma. OObeM kyba M TPSIMOYTONIBHOTO MapauIeNieITUIe/a.
Ob6vem mpusmbl u muwauHApa. OTHOLIEHHE OOBEMOB  MOMOOHBIX  TEl.

36




OAOOHBIX TEN

I'eomerpuuecknii CMBICIT ONPEAETUTENS 3-TO MOPsiKa

KoMOuHnpoBaHHOE 3aHSITHE

Tema 7.14 Conep:xanne yueOHOro MaTepuaa
Obvembl 1 MUIOWAIH | OGbeMbI TUpaMuIbl U KOHyCa. OBbeM wapa. [LIomai 10BEpXHOCTEH Tel 2
MOBEPXHOCTEHN Tel
KombOunnpoBaHHOE 3aHsTHE
Tema 7.15 Copnep:xanne yueOHOTo MaTepuana
KomOunaruu KoMOuHammu reoMeTpuieckux Tes
MHOTOTPaHHMKOB U Tell | [IpakTH4ecKoe 3aHSITHE 4
BpallleHus
Tema 7.16 Conep:xanne yueOHOro MaTepuaa
I'eometpuueckue Hcnonb3oBanre KOMOWHAIMI MHOTOTPAHHUKOB M TEJl BpPALIEHUS B MPAKTHKO-
KOMOMHAIINY HAa IPAKTHKE | OPUMEHTUPOBAHHBIX 3a7ayax
[paKTU4ECKOE 3aHSTHE 4
Tema 7.17 Conep:xanne yueOHOro MaTepuasa
Pewenne 3a1a4. | OObeMBI U IJIOLIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJT BPAILCHUS
Mmnororpantvku ¥ Tena | KourposbHas pabora Ne6 2
BpallleHus
Pasnean 8. 14
IlepBoobOpa3Han
dyHxuum, ee
NpUMeHeHue OK-01, OK-02,
Tema 8.1 Conep:xanne yueOHOro MaTepuaa OK-03, OK-04,
Ilepoobpasnas ¢yHxumu. | 3amaya 0 BOCCTAHOBJEHWH 3aKOHA IBMKEHHs MO W3BECTHOM ckopocTu. IToHsTHE OK-05, OK-06,
IIpaBuna HAXOXKIEHUs | uHTerpupoBanusi. O3HAKOMIJICHHE C TOHSITHEM HHTErpaja U MepBOOOpasHON auis OK-07
nepBOOOPA3HBIX ¢ynkunn y=f(x). Pemenne 3amau Ha CBsi3b mepBOOOpa3HOH MU €€ MPOU3BOAHOM, IIK 5.2
BbIUKCJICHUE TepBoOOpasHON st naHHoW (yHkumu. Tabnwma dopmyn ans
HAXOXKAECHUS IepBOOOpa3HbIX. M3yueHne rpaBuiia BBIYUCICHUS TEPBOOOpa3HON 2
KomOunnpoBaHHOe 3aHsTHE
Tema 8.2 Conep:xanne yueOHOro MaTepuaa
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[Inowanbs KpPUBOJHMHEWHON

Banam/l, NPUBOALAIINE K TMOHATHUIO OIPCACICHHOIO HHTETpalia — O BBIUUCICHUU

Tpamnenuu. @opmyna | IIOIIAAN KPUBOJMHEMHON Tpameuuu, O nepeMewmeHud Todku. [loHsTue
Herorona — JleitOnnma ONpENEeIEHHOr0  HUHTErpaa. I'eomerpuueckuii W (QU3HMUECKUH  CMBICIT
onpeaeneHHoro unrerpaia. @opmyna Hetotona— Jlefibania 2
KombOunnpoBaHHOE 3aHsTHE
Tema 8.3 Conep:xanne yueOHOro MaTepuaa
Heonpenenennsiit u | [lonsTHE HEONPENEeNEHHOTO HHTErpaia
omnpenesieHHbIN HHTErpasbl | KoMOnHNPOBaHHOE 3aHATHE 2
Tema 8.4 Conep:xanne yueOHOro MaTepuaa
ITonsTue 00 | ['eoMeTpUYECKHUiT CMBIC ONPENETEHHOTO MHTETPAIa
ONpe/IeNIeHHOM HHTerpane | KoMOHHIpoBaHHOE 3aHsATHE 2
KaK MJI0LAAN
KPHUBOJIMHEHHON Tpanenun
Tema 8.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coaepraHue (copep:xkanue
OmnpeneneHHbll HHTErpal | NPUKJIATHOTO MOTYJIsl)
B JKM3HU I'eomeTpuueckuii cmbici onpeneseHHoro wuHrerpana. ®opmyna Herotona -
Jleitbuuma.
Pemenue 3anau Ha MpUMEHEHNE UHTETPaia AJIsl BBIMUCIEHHUS] (PU3NIECKUX BEITUIUH
U TUIOLIaAei 4
IIpakTuueckoe 3ansTHe
Tema 8.6 Conep:xanne yueOHOro MaTepuaa
Pemenue 3ama4. | IlepsooGpasnas ¢pynkuuu. [Ipasuna HaxoxaeHus neppoodpa3Heix. Ee mpuMeHeHne
ITepsooOpasnas gynkuuu, | KonrponbHas pabora Ne7 2
ee IpUMeHeHue
Pasznen 9. 16
Crenenu H KOPHH.
Crenennasi pyHKUHA OK-01, OK-02,
Tema 9.1 Conep:xanne yueOHOro MaTepuaa OK-03, OK-04,
Crenennast QyHKUusI, ee | [TousTHe KOPHSA N-Oif CTENEHN M3 AeiiCTBUTEIbHOrO uncaa. PyHKunn y = VX ux OK-05, OK-07
CBOWCTBA cBoiicTBa U rpaduku. CBOWCTBA KOPHS N-Oi CTENICHH
4

KoMOuHupoBaHHOE 3aHSITHE
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Tema 9.2 Conep:xanne yueOHOro MaTepuaa

IIpeobpazoBanne IIpeobpasoBanne NppaLMOHATIBHBIX BBIPAKEHHIH

BBIPDKEHUI C KOpHSIMH N- | KoMOMHUPOBAHHOE 3aHATHE 4

Ol CcTeneHn

Tema 9.3 Conep:xanne yueOHOro MaTepuaa

Cpolictea  crenenn ¢ | [lonstue crenenu ¢ groObIM palMOHANBbHBIM MoKasaTeneM. CTerneHHble (YHKIHH,

palrOHAIbHBIM U | UX CBOHCTBA U rpaduku

NEUCTBUTEIIbHBIM KomOunnpoBaHHOE 3aHsTHE 2

MOKa3aTeJ MU

Tema 9.4 Conep:xanne yueOHOro MaTepuaa

Pemenue PaBHOCHMNIBHOCTE HMppaLMOHANBHBIX YPAaBHEHUN W HEpPaBeHCTB. Mertoasl Hx

HPPaLMOHAIbHBIX pewenus. Pemenne uppannoHaIbHBIX YPABHEHUI U HEPABEHCTB

YyPaBHEHUH U HEPABEHCTB | KoMOMHMPOBaHHOE 3aHSITHE 4

Tema 9.5 Conep:xanne yueOHOro MaTepuaa

Crenenu 51 kopHu. | Onpenenenue creneHHoll (QyHKuuH. Mcnonp3oBaHHEe €€ CBOICTB MpPHU PELICHUU

Crenennas QyHKIHS YPaBHEHUN U HEPABEHCTB 2
KonTponbHast padora Ne8

Pasnen 10. 16

IlokazaTenbHast

byHxuusn

Tema 10.1 Conep:xxanne yueOHOro MaTepuaa

IlokazatenbHas QyHkuus, | CTerneHb ¢ MPOM3BOJNBHBIM  IEWCTBUTENBbHBIM MOKasareieM. OrmnpeneneHne

ee CBOICTBA NOKa3aTeIbHON (YHKIMH, €€ CBOWCTBa M Tpaduk. 3HAKOMCTBO C NMPUMEHEHUEM OK-01, OK-02,
NOKa3aTeabHON (yHKIMU. PerneHne moka3aTenbHBIX YPaBHEHHH (PYHKUHMOHAIBHO- OK-03, OK-04,
rpadguUecKuM METOIOM 4 OK-05, OK-07
KomOunnpoBaHHOE 3aHsTHE

Tema 10.2 Conep:xanne yueOHOTo MaTepuaa

Pemenne mnokasaTenbHBIX | PelnmeHne MmOKasaTeNnbHbIX ypPaBHEHHWH METONOM YPaBHHBAHUS —IOKa3aTelnei,

yYPaBHEHUM U HEPABEHCTB | METOJOM BBEIEHHsI HOBOH MEPEMEHHOMH, (yHKIIMOHAIBHO-TPApUIECKUM METOAOM.
Pemenne nokasaTenbHbIX HEPABEHCTB 8
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IIpakTuueckoe 3ansTHE

Tema 10.3 Conep:xanne yueOHOro MaTepuaa
CucremMbl NOKa3aTeNbHBIX | PerneHne CHCTEM MTOKA3aTENbHBIX YPaBHEHHUIT
ypaBHEHUM KoMOuHupoBaHHOE 3aHSITHE 2
Tema 10.4 Conep:xanne yueOHOro MaTepuaa
Pemenue 3a7a4. | Pemenne mnokasaTeNnbHBIX YPAaBHEHUN METONOM YpaBHMBAHUS IOKa3aTeNed W
ITokazarenbHast GyHKITHS METOZOM BBEAECHHUs HOBOI MepeMEHHON. PerieHre noka3arenbHbIX HEPABEHCTB

Koutponbhast pabora Ne9 2
Pazgen 11. Jlorapu¢gmel. 26
Jlorapudpmuueckasn
dyHxuusn
Tema 11.1 Conep:xanne yueOHOro MaTepuaa
Jlorapugpm yucina. | Jlorapudm uncna. JleCITUYHBIN U HATYPaTbHBIN JJOTAPUPMBI, YHCIIO €
JlecsTUUHbIH 1 | KoMOMHHPOBAaHHOE 3aHSTHE
HATypaJbHBIN JIOrapuMbl, 4
YHCIIO €
Tema 11.2 Conepxxanne yueOHOro MaTepuaa
Csoiictea  norapudmos. | Ceoiictsa sorapudmos. Oneparus orapr) MEPOBAHUSL. OK-01, OK-02,
Onepauus KoMOUHUPOBAHHOE 3aHATHE 4 OK-03, OK-04,
norapuMupoBaHus OK-05, OK-07
Tema 11.3 Conep:xxanne yueOHOro MaTepuaa MK 5.2
Jlorapudmuueckas Jlorapudmuueckast QyHKIHUS 1 ee CBOMCTBA
(byHKIHsA, ee CBOWMCTBA KombOunnpoBaHHOE 3aHsTHE 4
Tema 11.4 Conep:xanne yueOHOro MaTepuaa
Peene IMonsarue norapudpmuueckoro ypasHeHus. Omnepanuss nNOTeHUUpOBaHUA. Tpu
JorapupMuIecKkux OCHOBHBIX METOAA pEIISHUs JOrapu(pMUUECKHX YpaBHEHMI: (YHKIHOHAIBHO-
YPaBHEHUH 1 HEPABEHCTB | rpadhuueckiii, METON MOTEHIMPOBAHMS, METON BBEACHHS HOBOH IEpPEMEHHO.

6

Jlorapudmuueckie HepaBeHCTBA

KomOuHupoBaHHOE 3aHSTHE

Tema 11.5

Conep:kanue yq4eOHOro MaTepHasa
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CucreMbl

ANTOPUTM pELIeHHs CUCTEMBbl ypaBHEHHH. PaBHOCHJIBHOCTH JOrapupMUUECKHX

JOrapuPpMHUECKUX ypaBHEHHUH U HEPABEHCTB
YpPaBHEHUI KoMOuHnpoBaHHOE 3aHSITHE 2
Tema 11.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coaepraHue (copep:xkanue
Jlorapudmel B mpupone M | npUKJIATHOTO MOXYJISA)
TEXHUKE IIpumenenne norapupma. Jlorapupmudeckas crnupans B mpupone. Ee
MaTeMaTHYECKHE CBONCTBA 4
IIpakTuueckoe 3aHsTHE
Tema 11.7 Conep:xanne yueOHOro MaTepuaa
Pewenne 3amay. | Jlorapupmuueckass  ¢yHkous.  Pemenme — mpocteHmmx  storapuMUYECKHX
Jlorapu¢mer. ypaBHEHHH 2
Jlorapupmraeckas KonrpomnpHas padora NelO
byHKIUS
Paszpen 12. 10
MHo:xkecTBa. JJieMeHTHI
Teopuu rpagos
Tema 12.1 Conep:xanne yueOHOro MaTepuasa
MHuoxecTBa [lonstue muoxectra. [TogmuoxkecTBo. Onepanuu ¢ MHOXKECTBAMHU
KoMOUHHUpOBaHHOE 3aHATHE 2
Tema 12.2 IpodeccnonanbHO-OPHEHTHPOBAHHOE coaepraHue (copep:xkanue
Onepauyy ¢ MHOXKECTBAMH | MPHKJIATHOTO MOIYJIs1)
Omneparnmu ¢ MHOXKECTBaAMH. PelneHne mpukIaaHbIxX 3a1a4
IIpakTuueckoe 3aHsATHE 2
Tema 12.3 Conep:xanne yueOHOro MaTepuaa
I'padsr IMousitue rpada. Cesizublil rpad, aepeBo, nuki rpad Ha TUIOCKOCTH
I[MpakTuyeckas pabota 4
Tema 12.4 Conep:xanne yueOHOTo MaTepuaa
Pemenne 3ama4. | Onepan ¢ MHoxkectBamMu. OMNUCaHME pEANbHBIX CHTyallMd C TOMOLIBIO
Mmnuoxectsa, I'padel u ux | maoxkects. [Ipumenenue rpadoB K peleHnIo 3a1a4
npuMeHeH e Kourposbhas padora Nell 2
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Paznen 13. DjemMeHTbI
KOMOHMHATOPHKH,
CTATHCTHKH ¥ TEOPHH

24

BeposATHOCTeM
Tema 13.1 Conep:xanne yueOHOro MaTepuaa
OcHoBHbIE noHstus | [lepectaHOBKH, pa3MeleHHs], COUETaHUS.
KOMOWHATOPHKH 4
KombunanpoBaHHOE 3aHsTHE.
Tema 13.2 Conep:xanne yueOHOro MaTepuaa
CobrrTHE, BEPOATHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSTHOCTH CYMMBI
coOpiTusi.  CnoxeHue U | coObiTHil. YCIIOBHAS BEPOSITHOCTh. 3aBUCHMbIE U HE3aBUCHMbIE COObITHsL. TeopeMbl
YMHOKEHHE BEPOATHOCTEH | O BEPOSITHOCTU MPOU3BEACHUS COOBITHIA.
4
KombunnpoBaHHOE 3aHsTHE
Tema 13.3 IpodeccnonHanbHO-OPUEHTUPOBAHHOE coaepraHue (copep:xkanue
BepositHOCTB B | MPUKJIAAHOT0 MOAY.JIs)
npodecCHOHaATBHBIX OTtHOCHUTENBbHAS YacTOTa COOBITHS, CBOWCTBO €€ ycroiumBocTh. CTaTucTuyeckoe
3ama4dax ornpeneneHue BeposATHOCTH. OLeHKa BEPOATHOCTH COOBITHS
[paKTU4ECKOE 3aHSTHE 4
Tema 13.4 Conep:xanne yueOHOro MaTepuaa
HuckperHas  ciydannas | Buner crnyuaiiaeix BennumH. OmnpeneneHue ANCKPETHOH CIy4alHOW BEJTHMYUHBL
BEJINYHHA, 3aKOH ee | 3aKkOH pacmpefeneHuss IUCKPeTHOW caydyaliHoW BenuuuHbl. Ee 4ucrnosble
pacrpeneyneHus XapaKTEPUCTUKU 4
KombOunnpoBaHHOE 3aHsTHE
Tema 13.5 Conep:xanne yueOHOro MaTepuaa
3agaun  MartemaTtndeckol | Bapuarmonnsiii  psin.  [lomuron wacror u  ructorpamma.  CTaTtuctudeckue
CTaTUCTUKU XapaKTEPUCTHKH psifa HAOIFOaeMbIX TaHHBIX
KomOunnpoBaHHOE 3aHsTHE
2
Tema 13.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coaepraHue (copep:kanue

Cocrasiedue T1abiuy U

NMPHUKJIATHOTO MOIYJIs1)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IK 5.2
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AUarpaMm Ha NMPaKTHKE

[TepBuunast 0OpadoTKa CTaTUCTHYECKUX JaHHBIX. [ padrueckoe ux nmpeacraBieHue.
Haxosxaenue cpemHUX XapaKTepUCTHK, HAOMFOAaeMbIX TAHHBIX

[paKkTHUYECKOE 3aHSATHE 4
Tema 13.7 Conep:xanne yueOHOro MaTepuaa
Pewenue 3ama4. | DneMeHTel KoMmOuHatopuku. CoObiTHe, BepOSTHOCTH CcOObITHSA. CloKeHHe U
DNeMeHTbI YMHOXK€HHE BEPOATHOCTEN
KOMOMHATOPUKHY, KonrponbHhast padora Nel2 2
CTaTUCTUKM U TEOPHUH
BEPOSATHOCTEM
Pazgen 14. YpaBHeHus u 26
HepaBeHCTBAa
Tema 14.1 Conep:xanne yueOHOro MaTepuaa
PaBHOCUIBHOCTD PaBHOCUIIBHOCTE ypaBHeHUN U HepaBeHCTB. OmnpepneneHus. OCHOBHbIE TE€OPEMbI
YPaBHEHUM W HEPABEHCTB. | pABHOCWJIBHBIX IE€PEXOIaxX B YPaBHEHMSAX U HepaBeHCTBax. OOmIme MeTonbl
OO1mue MeTOABI PEIIEHNs] | pelIeHHs] YPaBHEHHIA, TePexo OT paBeHCTBA (YHKIMI K PABEHCTBY apryMEHTOB 2
IUI MOHOTOHHBIX (DYHKLIWH, METOJ Pa3JIOKEHUs] HA MHOXKHTEJH, METOJ BBEICHUS
HOBOM nepeMeHHOH, (PyHKINOHANBHO-TPpadUIeCKUN METON
KoMOuHNpoBaHHOE 3aHSTHE
Tema 14 .2 ConepsxaHue yueOHOTO MaTepuaa OK-01, OK-02,
I'padnuecknii meron | O0mue MeToabl PeleHHsI HEPaBEHCTB: MEPEXOa OT CPABHEHUS 3HAUSHUH QPyHKLIUH OK-03, OK-04,
peLeHust YPaBHEHWH, | K CPaBHEHUIO 3HAYEHWH apryMEeHTOB [UII MOHOTOHHBIX (YHKIWHA, MeTox OK-05, OK-06,
HEPaBEHCTB UHTEPBAJIOB, (PYHKUHOHATBHO-Tpaduueckuit meron. ['padudecknii MmeTon pemeHus OK-07
YPaBHEHUN U HEPABEHCTB 4 IIK'5.2
KoMOuHupoBaHHOE 3aHSTHE
Tema 14.3 Conep:xanne yueOHOTo MaTepuaa
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moxyssa. PackpeiTHe MoOnyJsi Mo onpeaeneHuro. Ilpocreiimnme
C MOAyJieM ypaBHEHUsI U HepaBeHCTBA ¢ MoayJjeM. I[IpuMeHeHne paBHOCUIIBHBIX MEPEXOJ0B B
ONpENEICHHBIX TUIIAX YPABHEHHUI U HEPABEHCTB C MOAYJIEM 4
KomOuHupoBaHHOE 3aHSTHE
Tema 14.4 Conep:xanne yueOHOro MaTepuaa

VYpaBHEHNsI U HEPABEHCTBA

3HakoMCTBO ¢ napameTpoM. Ilpocrefinne ypaBHeHNs U HEPABEHCTBA C ITapaMeTpOM
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C mapamMeTpamu KoMOuHnpoBaHHOE 3aHSITHE 4

Tema 14.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE coaepraHue (copep:xkanue
CocraBieHue U pelIeHNE | NPUKJIATHOTO MOTYJIsl)

npoeccHOHaNBbHBIX 3a1ad | PelneHue TEKCTOBBIX 3a1a4 PO eCCHOHANBLHOTO COMEPKAHUSI

C TIOMOLIBIO YPaBHEHHH [IpakTudeckue 3aHSITHS 8
Tema 14.6 Conep:xanne yueOHOro MaTepuaa
Pemenue 3ama4. | OOmue MeToabl pelieHus] YpaBHEHUH. Y PaBHEHUSI U HEPABEHCTBA C MOIYJIEM U C
VpaBHEHUS U HEPABEHCTBA | MapamMeTpamMH

KonTponbHast padora Ne 13 2
CamocTosTeIbHAS Cospmanue npeseHTanny Ha TeMy «MCTOpUS OTKPBITUST KOMITJIEKCHBIX YHCEID 10
padora odyuaromerocsi Coznanne npesentanuu «KoopanHaTel BEKTOPBI BOKPYT HAC)

ITonroroska coobmenust «McTopusi CTAHOBIIEHHSI U PA3BUTHSI TPUTOHOMETPHUI»

Cosnanue npeseHTauny « MHOTOrpaHHUKH B MOel npodeccuin»

CocraBnenne kpoccsopna «Kpyrible Tena 1 UX 3J1€MEHTBD)

Cospnanue npesenraunu «Kpyrible Tena BOKPyT Hacy
Koncyabranuun 10
IIpomexyTounas arrecranms (JK3amMeH) 6
Bcero: | 336

Ilo kasicooii meme onucwviéaemcst cooepicanie YueOH020 Mamepuana (6 OUOAKMUYECKUX eOUHUYCX), HAUMEHOBAHUS HeOOX0OUMbIX 1AOOPAMOPHUIX,
npakmuyeckux u unvx 3auamuii. O6vem uacos onpeoensemcs no Kaxrcoot nosuyuu cmonoya 3.

*[IpoheccuonansHO-OpueHMUPOBAHHOE COOepICcane Modcem Ovlms pacnpedeseHo No pazoenam (memam) Ui CKOHYEHMPUPOBAHO 8 paszoee
Ipuknaonoii Mmooy

44



3. YcnoBus peanusaunmn nporpamMmmbl 061,e06pa3oBaTelbHON AUCUUNINHDI

3.1. Ona peanusaumy nporpamMmmbl AUCLUNAUHBI LO/MKHbI ObiTb MPefyCMOTPeHbl CnefytoLne
cneynanbHble NOMELLEHNSA:

Peanusauns nporpammsl AUCLUNAUHBLI TPebyeT HaMUns y4ebHOro KabnuHeTa MaTeMaThKm.
O6opypgoBaHme y4ebHOro KabuHera:

- NOCaZl04HbIe MeCTa Mo KOMYeCcTBY 00y4aroLLmMXCs;

- paboyee MecTO npenojaBaTens;

- KOMMN/EKT y4ebHO-Harnsa4HbIX Nocobuia;

- KOMMNJIEKT 3/IEKTPOHHbIX BUAEeOMaTepUanos;

- 33/laHNS 4N KOHTPOJIbHbIX paborT;

- NPOheCcCMOHaNbHO OPUEHTUPOBAHHbIE 3a[aHNS;

- MaTepuanbl 3K3aMeHa.

TexHnyeckune cpeacTea 00yyeHus:

- NepCOHaIbHbIV KOMMNbIOTEP C INLEH3MOHHBIM MPOrpaMMHbIM 06ecrneyeHnem;

- MMPOEKTOP C IKPaHOM.

3.2. H(hopmaunoHHoe obecneyeHne 06yyYeHNs

1 AnekcaHgpos, A.[. l'eometpus. 10-11 knaccel : yyebHuk / A.[. AnekcaHgpos, J1.A.
BepHep, B.W. Popkuk. - M. : U3gatensctBo «[llpocseweHne», 2020. - 257 c. - ISBN: 978-5-09-
062551-7 / - TeKCT : HENMOCPEACTBEHHbII

2. Mopgakosuy, A.I'. Anrebpan HayanamatemaTmyeckoro aHaimsa. 10 knacc: B 2 u.4.
1 YuebHMK Ons yuyawmxca o6uieobpasoBaTeNbHbIX YUpeXxaeHnin (MpodunbHbld ypoBeHb) / ALl
Mopgkosuy, M.B. CemeHoB. - M. : MHeMo3uHa, 2020. - 457 c. - ISBN: 978-5-346-01200-9 / - Tekct
. HENOCPeACTBEHHBIN

3. Mopgakosud, A.I'. Anrebpan HayanamatemMaTmyeckoro aHaimsa. 11 knacc: B 2 u.4.
1 Y4ebHMK Ans ydvawmxca o6uieobpasoBaTenbHbIX YyYpeXxaeHnin (MpodunbHbid ypoBeHb) / ALl
Mopgakosud, M.B. CemeHoB. - M. : MHeMo3nHa, 2020. - 351 c. - ISBN 978-5-346-03199-4/ - TekcT :
HenocpeLCTBEHHbIV

4. Mopgakosud, A.I'. Anrebpan Hayanamatematmyeckoro aHaimsa. 10 knacc: B 2 u.4.
2. 3afla4HuK ANa yvawmxcs o6ueobpasoBaTenbHbIX YUpexxaeHnn (NpodunbHbIin ypoBeHb) / ALl
Mopgkosuy, J1.0. OeHuvwiesa, J1.W. 3BaBuy [ gp.] - M.: MHemo3uHa, 2020. - 336 c. - ISBN: 978-5-
346-01202-3/ - TeKCT : HeNOCpPeACTBEHHbIN

5. Mopgakosud, A.I'. Anrebpan HayanamaremMatmyeckoro aHaimsa. 11 knacc: B 2 u.U.
2. 3afjavyHuK Ans yyawmxca o6uieobpasoBaTenbHbIX yupexxaeHwin (NpodunbHblin ypoBeHs) / ALT.

Mopgkosuy, /1.0. OeHuwesa, J1./. 3Basuy [u gp.],- M. : MHemo3uHa, 2020. - 137 c. - ISBN: 978-5-
346-02411-8/ - TeKCT : HENOCPELCTBEHHbIN

3.2.2. [ONONHUTE/NIbHbIE NCTOYHUKMN

1 Bcepoccuitickue wuHTepHeT-onumnuagbl. - URL: https://online-olympiad.ru / (gata
ob6palleHmns: 12.07.2021). - TeKCT: 3NEKTPOHHbIN.
1 EpnHas  konnekums uuMgpoBbIX 06pa3oBaTeNbHbIX pecypcoB. - URL: Owwmbka!

HeponycTuMblii 06bEKT runepcebinku. (gata obpaweHns: 08.07.2021). - TeKCT: 31€KTPOHHBIA.
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2. WNHhopmaumnoHHasa cuctema «EanHoOe 0KHO JocTyna K 06pa3oBaTe/ibHbIM pecypcam». -
URL: Owwubka! Heponyctumblii 06bEKT runepccbinku. (garta obpawleHus: 02.07.2021). - Tekcr:
3NEKTPOHHbIN.

3. HayuyHas anekTpoHHas 6u6nuoteka (H3B). - URL: http://www.elibrary.ru (gata
obpawyeHns: 12.07.2021). - TeKCT: 31€KTPOHHbIN.

4. OTKpbITbIA KoNnepk. Matematuka. - URL: https://mathematics.ru / (gata obpalyeHus:
08.06.2021). - TeKCT: 3NEKTPOHHbIN.

5. MoeTopum Mmatematuky. - URL: http://www.mathteachers.narod.ru / (gata
o6pawyeHuns: 12.07.2021). - TeKCT: 31€KTPOHHbIN.

6. CnpaBoYHUK no MaTemaTuke ans LLIKONbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (gata o6paweHus: 12.07.2021). - TekcT:
3NEKTPOHHBIN.

1. CpepfHAasa matemaTnyeckas UHTepHeT wkona. - URL: Owwnbka! Hepgonyctmbii 06beKT
runepccbinikn. (faTta obpalleHus: 12.07.2021). - TeKCT: 31eKTPOHHBIIA.

8. depepanbHbii nopTan «Poccuinickoe obpasoBaHue». - URL: Owwnbka! HegonyctMblii
06beKT runepccbinkn. (gata obpaweHns: 02.07.2021). - TekCT: 3N1eKTPOHHbINA.

9. depepanbHbili LEHTP MHDOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB. - URL: Owwubkal

HeponyctMblii 06beKT runepccbinku. (faTa obpawieHuns: 01.07.2021). - TeKCT: 3N1eKTPOHHbINA.
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4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHUsI 0011e00pPa30BATeIbHOM JHCIUILIHHBI

KoHTpoab u oneHka pe3ysibTaToB OCBOEHUs 0011e00pa30oBaTeNbHON AMCLIUIUIUNHBI PACKPBIBAIOTCS

quepes AUCHUIIJIMHAPHBIE

PE3YyIbTAaTHI, HalpaBJICHHBIC Ha

dbopmupoBanme

001X

npoecCHOHATBbHBIX KOMIIETEHLINIT 110 pa3jesnaM U TeMaM COAepkaHus y1eOHOro MaTepuaa.

u

Ob6mas/npodeccuonanbHast Paznen/Tema Tun oueHOYHBbIX
KOMIIETEHIUS MepOonpUsTHSA
OK 01. Beibupats ciocodbr  [P1,Temer 1.1, 1.2, 1.3 MM-o/c', 14,15, 1.6 TectupoBanue
peleHus 3a1a4 P2, Temb1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcTubii ompoc
npodeCcHOHaNTbHOM P3, Tempi 3.1, 3.2, 3.3 IT-o/c, 3.4 MatemaTH4ecKuii
P — P4, Temor 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 HKTAHT
M-o/c, 4.8,4.9,4.10,4.11
PUMEHHUTETHHO P5, Temb1 5.1, 5.2 NHnuBuayanbHast
K Pa3IMYHBIM KOHTEKCTAM P6, Tembi 6.1, 6.2, 63,6.4.6.5,6.6,6.7. CaMOCTOSITENIbHAS
6.8, 6.9, 6.10 I-o/c, 6.11 pabora
P 7, Temb 7.1,72,7.3,7.4,7.5,7.6,7.7 | Ilpencrasnenue
I-o/c,7.8,7.9, 7.10 TI-o/c, 7.11, 7.12, pe3yIBTATOB

7.13,7.14,7.15, 7.16, 7.17
P8, Temb1 8.1,8.2, 8.3, 84, 85,86

NPaKTUYECKHX paboT
3amura TBOPUECKUX

P9, Tembr 9.1,9.2,9.3,949.5 pabot

P10, Temsr 10.1, 10.2, 10.3, 10.4 3amuTa

P11, Temer 11.1, 11.2, 11.3 IT-0/c, 11.4, MHIMBUAYaIbHBIX

11.5,11.6 IT-o/c, 11.7 NPOEKTOB

P12, Temnr 12.1,12.2, 12.3, 12.4 KoHTposbHas paGoTa

P13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5II- BhiHOHEH e

o/c, 13.6 3K3aMeHaIIMOHHBIX

P14, Temer 14.1, 14.2, 14.3, 14.4, 14.5 T1- .

o/c, 14.6 SajianiH
OK 02. Ucnons30BaTh P1, Tema 1.1, 1.2 131II-0/c,14,15,1.6 TectupoBanue
COBPEMEHHbIE CPEICTBA P2, Temb12.1,2.2,23,2.4,2.511-0/c, 2.6 | Vcrubiii onpoc
MOHMCKA, aHAIN3a U P3, Tempi 3.1,3.2,3.3 [-0/c, 3.4 MareMaTH4ecKuii
HETEpIIpETAIHN P 4, Tembr 4.1, 42, 43,44,45,46,4.7 MKTAHT

IM-o/c, 4.8,4.9,4.10,4.11
uH(pOpPMALIUH, U P5, Tembi 5.1, 52 WnnuBunyanpHas
MH(OpMALHOHHbIe P 6, Temsi 6.1,6.2,6.3,6.4,6.5,6.6,6.7, | CAMOCTOATCIbHAA
TEXHOJIOTHHA A 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora
BBIITOJIHCHNA 3a7a1 P 77, TGI:/IbI 7.1,7.2, ’7 3,74,75,76,7.7 IIpencrasienue
npO(heCCHOHATBHOM [1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, Pe3YIbTATOB
IEesITEIBHOCTH 7.13,7.14,7.15,7.16, 7.17 MPAaKTUIECKUX padoT

P8 Tembi8.1,82, 83,84 85, 86
PO, Tembi9.1,92,93,9495

P 10, Tems 10.1, 10.2, 103, 10.4

P11, Tembi 11.1, 11.2, 11.3 -o/c, 11.4
115, 11.6 -o/c, 11.7

P12, Temsr 12.1, 122,123, 12.4

P 13, Temsr 13.1, 13.2, 133, 13.4, 13.5

2

3amuTa TBOPUECKUX
pabor

3amura
UHIUBUIYaTbHBIX
MPOEKTOB
KonTponpHas pabora

1
MpogheccuoHansHoe-opueHMuUPosaHHoe codepraHue
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I1-o/c, 13.6 Brmmonnenne

P 14, Temsr 14.1, 142, 143,144, 14.5 3K3aMEHALUOHHBIX

I1-o/c, 14.6 3aMaHui
OK 03. [Inanuposats 1 P 1, Temall,12, 131I-0/c,14,15,1.6 | TecrupoBanue
peanu3osbiBaTh cobcTBenHoe [P 2, Tembr2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | Vernpiii onpoc
npodeCcCHOHANBHOE U P 3, Tempi 3.1, 3.2, 3.3 II-0/c, 3.4 MaremaTuuecKHuil
JIMYHOCTHOE Pa3BUTHE, %4’/ TZM;:.91744.126 1’31’14'4’ 45,46, 47 JUKTAHT
TPENPHUHAMATEBCKY O P -5(? % eﬁb; 5:1: 5:2 T WnnuBuayanbHas
AIGATEILHOCT B P 6, Temsi 6.1,6.2,6.3,6.4,6.5,6.6,6.7, | CAMOCTOATCIbHAA
npodeccuonanbHol chepe, |68 69 610 IT-o/c. 6.11 pabora
HCIIOJIB30BATh 3HAHUS 10 P 71 Te1:/u,1 71,72, ’7.3’ 7.4,75,7.6,7.7 [IpencraBnenue
(1)I/IHaHCOBOI>'I T'PaMOTHOCTH B H-o/c,7.8,7.9, 7.10 H-o/c, 7.11,7.12, pe3ynbTaToB

Pa3JIMYHBIX KU3HCHHBIX
CUTyalusIxX

7.13,7.14,7.15, 7.16, 7.17
P8 Tembi8.1,82, 83,84 85 86

NPaKTUYECKHX paboT
3amura TBOPUECKUX

PO Tembi9.1,92,93,9495 paor
P 10, Temsi 10.1, 10.2, 10.3, 10.4 SamuTa
P 11, Tembr 1.1, 11.2, 113 TT-0/c, 114, | pynusinyansuix
115, 11.6 -o/c, 11.7 HpOEKTOB
P 12, Tembi 12.1, 12.2, 12.3, 12.4 Kotrpomssas paGora
P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5 R
[1-o/c, 13.6 9K3aMEHAITUOHHBIX
P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5 ;
M-o/c, 14.6 Sazanm
OK 04. DddexTuBHO P 1, Temal.1,12, 131I-0/c,1.4,15,1.6 | TecrupoBanue
B3AUMONeHiCTBOBATD I P 2, Temb 2.1,2.2, 2.3, 2.4, 2.5 [1-0/c, 2.6 | Vermpii onpoc
paboTaTh B KONIEKTUBE U P 3, Tembi 3.1, 3.2, 3.3 II-0/c, 3.4 MaTeMaTuueCcKuii
coane P 4, Tembi 4.1,42, 4.3, 44,45, 46,47 |
M-o/c, 4.8,4.9,4.10,4.11
P 5, Tems 5.1, 5.2 Hrusunyanpnas
P 6, Tems1 6.1,6.2,6.3,6.4,6.5,6.6,6.7, | C@MOCTOATCIbHAA
6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P7 Temw7.1,72,7.3,7.4,75, 76,77 | [pencrasnenue
MM-0/c,7.8,7.9, 7.10 I-o/c, 7.11, 7.12, P€3yJIbTaTOB

7.13,7.14,7.15, 7.16, 7.17
P8 Tembi8.1,82, 83,84 85, 86
PO, Tembi9.1,92,93,9495

P 10, Tems 10.1, 10.2, 103, 10.4

P11, Temsi 11.1, 11.2, 11.3 -o/c, 11 4,
11.5,11.6 -o/c, 11.7

P12, Tems 12.1, 122, 123, 12.4

P 13, Temsr 13.1, 13.2, 133, 13.4, 13.5

NPaKTUYECKUX paboT
3amura TBOPUECKUX
pabor

3amura
UHIUBUIYaTbHBIX
MPOEKTOB
KonTponbsHas pabora

Brimonaenne
[1-o/c, 13.6 3K3aMEHAITHOHHBIX
P 14, Tembr 14.1, 142, 14.3, 14.4, 14.5 N
M-o/c, 14.6 Sasanm
OK 05. OcyiecTBisTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue

YCTHYIO U IUCBMEHHYIO
KOMMYHUKALUIO Ha

1.6
P 2, Tembi 2.1, 22, 2.3, 2.4, 2.5 TT-o/c,

2.6

YcTHBI 0npoc
MaremaTuueckuit
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roCy1apCTBEHHOM SI3bIKE
Poccutickonn @enepanuu ¢
y4eToM ocoOeHHOCTeH
COLIHAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

P 3, Temn1 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temp1 4.1,4.2,43,44,45,46,4.7
I1-o/c, 4.8,4.9,4.10, 4.11

PS5, Temn1 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temn1 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temp14.1,42,43,44,45,46,4.7
I1-o/c, 4.8,4.9,4.10, 4.11

PS5, Temnr 5.1, 5.2

P 6, Temp1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7,6.38,6.9,6.10II-0/c, 6.11

P7 Teme17.1,72,73,7.4,7.5,7.6,
7.711-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P8, Temrr 8.1,8.2,83,84, 85,86
P9, Temp19.1,9.2,93,9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 IT-0/c,
114,115, 11.6I1-0/c, 11.7

P12 Tewmsr 12.1,12.2, 123,124

P 13, Temsr 13.1, 13.2, 13.3, 13,4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 142, 143, 14.4, 145
IT-o/c, 14.6P 9, Temb1 9.1, 9.2, 9.3,
9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 IT-0/c,
114,115, 11.6I1-0/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 143, 14.4, 145
II-o/c, 14.6

TUKTAHT
HWnnusunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencrasnenue
Pe3yJIbTaTOB
NPaKTUYECKHX paboT
3amura TBOPUECKUX
pabor

3amura
WH/IUBUIYAJIbHBIX
MPOEKTOB
KonTponeHas pabora
Brimonnenue
5K3aMEHALMOHHBIX
3aA4aHuN

OK 06. ITposiBnsATh
IPaKOaHCKO-
NaTPUOTHUYECKYIO TTO3ULIHIO,
J€MOHCTPHUPOBATh
OCO3HAHHOE MOBEICHNE Ha
OCHOBE TPaJULMOHHbIX
00IIeYeIOBEUECKIX
LIEHHOCTEH, B TOM 4HCJIE C
y4eTOM rapMOHHU3ALHNH
MeXHALIMOHAIbHBIX U
MeXXPETUTHO3HBIX
OTHOLIEHUH, TPUMEHSATH

P 1, Tema 1.1, 12, 1.3 [-olc, 1.4, 1.5,
1.6

P6, Tempi 6.1,62, 63,6465, 6.6,
6.7,6.8,69, 6.10 IT-0/c, 6.11

P7, Temp 7.1,7.2,73,7.4,7.5, 7.6,

7.7 -0/c,7.8,7.9, 7.10 TI-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P8, Tembr8.1,82, 83,84, 85,86

P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

Tectuposanue
YcTHBI 0npoc
Marematuueckuii
JUKTaHT
HWnnusunyanbHas
CaMOCTOSITeNIbHAS
pabota
IIpencrasnenue
Pe3yJIbTaTOB
NPaKTUYECKHX paboT
3amura TBOPUECKUX
pabor
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CTaHOAPThI 3amwura
AHTUKOPPYMIIHOHHOTO WHIUBUIYATbHBIX
MIOBEICHMSI MPOEKTOB
KonTponeHas pabora
Brimonnenue
9K3aMeHAI[HOHHBIX
3aaHUI
OK 07. CopelicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHHUIO OKPYKArOIIeit 1.6 YV cTHBIH 0ompoc
cpenb, pecypcoctepeskennio, | L 2> Tembl 2.1, 2.2, 2.3, 2.4, 2.5 I-o/¢, | Maremaruueckuii
MPHMEHATD SHAHH3 0 %2, Tembi 3.1, 3.2, 3.3 TI-o/c, 3.4 AMITAnT
MSMCHCHII KIIMMaTa, P4 Tembi 41,42, 43,44 45, 46, 47 | VIHAMBALyaTbHAs
MIPUHITAIBI OEPEKITUBOTO M-o/c, 48,49, 4.10,4.11 CaMOCTOSITENIbHAS
MPOU3BOACTBA, 3P PeKTUBHO PS5, Temb1 5.1,5.2 pabora
JIeICTBOBATH B P o6, Temn1 6.1,6.2,63,64,6.5, 6.6, IIpencraBnenue
YPE3BbIYANHBIX CUTYALUSAX 6.7,6.8,6.9, 6.10 I1-o/c, 6.11 Pe3yabTaTOB

P7, Tempt 7.1,7.2,73,7.4,7.5, 7.6,
7.7 -0/c,7.8,7.9, 7.10 TI-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17
P8, Tempr8.1,82, 83,84, 85,86
PO, Temp9.1,9.2,93,9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temni 11.1, 11.2, 11.3 [-o/c,
114,115, 11.6 -o/c, 11.7

NPaKTUYECKHX paboT
3amura TBOPUECKUX
pabor

3amura
WHIUBUIYaTbHBIX
MPOEKTOB
KonTponbsHas pabora

P12, Temb 12.1, 12.2, 12.3, 12.4 Bemonnenne
P 13, Temnr 13.1, 132, 13.3,13.4, 13,5 | PX3aMCHALIOHHBIX
IT-o/c, 13.6 sananuu
P 14, Temsr 14.1, 14.2, 143, 14.4, 14.5
I1-o/c, 14.6
IIK 5.2. Opranu3oBbiBaTh P1,Tembr 1.1, 1.2, 1.311-0/c,1.4,1.5,1.6 MaremMaTU4eCKui
MaTepPHAILHO-TEXHUYECKOE P2, Temb1 2.1,2.2,2.3,2.4,2.511-0/¢,2.6 | pukranr
obecreueHue IpoLecca 1o P3, Tempi 3.1, 3.2, 3.3 1I-0/c, 3.4 I[IpencraBnenue
P4, Tembi 4.1, 42, 43, 4.4, 45 4.6, 47
TEXHAYECKOMY PEe3yIIbTaTOB

0OCITy’)KUBAaHUIO 1 PEMOHTY
ABTOTPAHCIIOPTHBIX CPEACTB.

M-o/c, 4.8,4.9,4.10,4.11
P6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7,
6.8,6.9,6.10 TI-o/c, 6.11
P7 Tembi7.1,72,7.3,7.4,75,7.6,7.7
M-0/c,7.8,7.9, 7.10 I-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17
P8, Tembi 8.1, 8.2, 8.3, 8.4, 8.5 [T-o/c, 8.6
P11, Temsr 11.1,11.2, 11.3 T-o/c, 11.4,
11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2 I1-0/c, 12.3, 12.4
P13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TI-
o/c, 13.6

P14, Temsr 14.1, 14.2, 143, 14.4, 14.5

I1-o/c, 14.6

NPaKTUYECKHX paboT
3amura TBOPUECKUX
pabor

KonTponeHas pabora
Brimonnenue
5K3aMEHAILMOHHBIX
3aA4aHul
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