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1. O0masn XapaKTepUCTUKA NPUMEpPHOH padoueit
NporpaMmmbpl 0011€00pa30BaATEIbHON JUCIHUIIIMHBI

Ob6meobpazoBatenbHas aucuumuinaa [1/1.01 Marematuka — sBisieTcs
o0s3aTeNIbHOW  YacThlo  0011e00pa3oBaTeIbHOIO  IMKJIa  00pa3oBaTesbHON
nporpaMmmbl B cootBeTcTBUM ¢ PI'OC CIIO mo 08.02.10 CrpourtenbcTBo
’KEJIE3HBIX JOPOT, MyTh U IMyTEBOE XO35HCTBO

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJTUHBI:

1.2.1. Hean 1ucCHMNJIMHBI
Conepxanue mporpamMmbl  oOmieoOpazoBaTenbHol  auciumaunabl  11/1.01
MarteMaTtuka ~ HampaBJI€HO Ha JOCTWKEHUE pE3yJbTaTOB €€ W3Y4YeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodecCHOHATBHON

HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 001Ie00pa30BaTENbHOIM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HayeHWE IUCHUILIMHA MMEET MpU (POPMUPOBAHUM U PA3BUTUU
00X KOMIETSHIINI 1 MPodheCCHOHATBHBIX KOMITETEHIIUN.



Kox u HaumeHoBanmne gopMupyeMbIX
KOMIIeTeHIM i

OK 01. Bei6upatp crmocoObl pereHus
3a/1a4 npodeccuoHATBHON
JESTEIIbHOCTH MPUMEHUTETHHO K
pa3IMYHbIM KOHTEKCTaM

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHUIIHHBI

Oo6mumel

B yacTu TpyJ0BOro BOCIUTAHHUS

- TOTOBHOCTh K TPY/AY, OCO3HaHUE IIEHHOCTH
MacTepcTBa, TPYyA0Jto0ue;

- TOTOBHOCTH K aKTHBHOH JeITCILHOCTH
TEXHOJOTUYECKON 1 COLMAIbHOW HAPaBJICHHOCTH,
CIIOCOOHOCTh HHUIMUPOBATh, INIAHUPOBAThH U
CaMOCTOATEJIbHO BBIMOJIHATH TaKYIO JEATEIbHOCTh;
- HHTEpEC K Pa3IuvHbIM cepam npodhecCuOHATHLHOM
JIeSITeIbHOCTH,

OBiajieHHe YHUBEPCAJIbHBIMH YUeOHBIMH
MO3HABATEIbHBbIMH JeHCTBUSIMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSTEIBLHO (POPMYJIMPOBATH U
aKTYaJIM3UpOBaTh MPOOJIEMY, pacCMaTpPUBATh €
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYLIECTBEHHbIN TPU3HAK WU
OCHOBaHUS JJIsi CPAaBHEHMSI, KJIacCU(PUKAIIIU 1
0000IIeHMS;

- OTIPEACIIATH IEeJIU JeATETHLHOCTH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUU UX JTOCTHKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B I€ITEILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LEISAM, OLIECHUBATh PUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIEe HCCJIEA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HaBBIKAMH yUeOHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM ESITeIbHOCTH, HABBIKAMH Pa3peLICHUs

JucuMmIMHapHble2

-BJIaJIETh METO/IAMHU JIOKA3aTEJbCTB, AITOPUTMAMU
pelieHus 3aaaq; ymeHue GopMyIrpoBaTh
oTpezieNieHus, aKCHOMBI U TEOPEMBI, IPUMEHSITh
WX, MPOBOAUTH JI0KA3aTEIbHBIE PACCYKICHHUS B
XO/JIe pelIeHus 3a/1a4;

- YMETb ONEPUPOBATH MOHATUAMHU: CTETICHb YHCIIA,
jorapudm yucia; yMEeHHE BBHIIOJIHATh
BBIYHCIICHUE 3HAYCHUI 1 MpeoOpa3oBaHus
BBIPQXXEHHH CO CTETEHAMH U JIorapudmMamu,
npeoOpa3zoBaHusl IPOOHO-PAIIMOHATIBHBIX
BBIPKEHHUI;

- YMETb ONEPUPOBATH MMOHATUIMH:
palroHaIbHbIE, UPPALIMOHAIBHEIE,
MOoKa3aTeNIbHbIC, CTENIEHHBIE, TIOTapuMUIecKue,
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA,
UX CUCTEMBI,

- YMETbh ONEPUPOBATH MOHATUSIMU: (YHKIIUS,
HenpepbIBHAS (PYHKIIMS, TPOU3BOIHAS,
nepBooOpasHasi, OrpeieICHHbI HHTErPall; YMETh
HAXOJHUTh MPOU3BOIHBIEC ATIEMEHTAPHBIX (PYHKIIHIA,
WCIIOJIB3Ys CIIPABOYHBIE MaTEPHAIIbI; UCCIIEIOBATh
B MIPOCTEHIINX ciydasx QyHKIIMH Ha
MOHOTOHHOCTb, HAXOJIUTh HAaUOOJIbIIINE U
HAaUMEHbBIINE 3HaYEHUS PYHKIIHIA; CTPOUTH
rpauKu MHOTOUYJICHOB C UCTIOJIb30BAHHEM
anmapara MaTeMaTH4eCKOTO aHalIN3a; IPUMEHSATh
MIPOM3BOHYIO TIPH PEIICHUH 33]1a4 Ha JIBI)KCHHE;
pemarh NpakTUKO-OPUEHTUPOBAHHBIE 337]a4H HA
HanOOJIbIIIME Y HAUMEHBIIINE 3HAYCHHS, HA
HAaxXO0’JIEHHE MYTH, CKOPOCTH U YCKOPEHUS;

1 YKa3biBaloTca dopmMmupyemble IMYHOCTHbIE M MeTanpeameTHble pe3ynbTaTtbl 3 ProC COO (B nocneaHel peagakumm ot 12.08.2022) B oTrnarosibHoi dpopme
2 ucumnanHapHble (npeameTHble) pe3yibTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX MNONHbIM NepedHem Bo PIOC COO (B nocneaHel pedakumm ot 12.08.2022)



npobJem;
- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U U
aKTyaJIu3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€

pPEeIICHUA, HAXOOUTh apTYMCHTBI IJIA JOKA3aTCIbCTBA

CBOMX YTBEPXKACHUH, 3a7aBaTh IapaMeTPhl U
KPUTEPHUHU PEILCHUS;

- AHAJIU3UPOBATH IOJYUYEHHBIE B XOJI€ PEILICHUS
3a/1a4M pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh X
JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSX;

- YMETb [IEPEHOCUTH 3HAHMS B IIO3HABATEIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX
IPEIMETHBIX 00JIaCTel;

- BBIJIBUT'aTh HOBBIE UJEH, IIpE/IaraTh
OpPUTMHAJIbHBIE ITOIXO/Ib] U PELICHMUS;

- CIIOCOOHOCTH MX HMCIIOJIB30BAHUS B
MO3HABATEILHONU U COLIMAILHOM IIPpaKTHUKE

- YMETh ONEPUPOBATh NOHITUAMHU: PALUOHATIBHAS
GyHKIMA, TOKa3aTeabHas (PyHKIHMS, CTETICHHAS
¢bynkuus, norapudmMudeckas QyHKIHL,
TpuroHomerpudeckue GpyHkuuu, oopaTHbIe
(byHKINU; YMEHHE CTPOUTD TpapUKH H3yISHHBIX
(bYHKIMIA, HCTIOIB30BaTh TpaduKy IpH N3y4CHUN
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4
U3 IpYTUX y4eOHBIX IPEJIMETOB H 33134 U3
peanbHOM JKU3HHU, BBIpaXaTh (hopMyIaMu
3aBUCHMOCTH MEX]y BETMUNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB
(B TOM UmCIIe Ha MIPOLICHTHI, JOJIH U YacTH, Ha
JBIDKEHHUE, paboTy, CTOMMOCTh TOBApOB H yCIYT,
HaJIOTH, 33/1a41 U3 00JIaCTH yIpaBICHUS
JMYHBIMU all CEMEUHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKCHUS, yPABHEHUS, U
HEPaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aa4H,
UCCIIEI0BATh MOJTYYEHHOE PELICHUE U OLICHUBATh
IPaBAONOA00HOCTh PE3YIIBTATOB;

- YMETh OIIEPUPOBATh MOHATUAMU: CpEHEE
apuQmMeTHIecKoe, MeTnaHa, HanobobIIee u
HalMEHblIIee 3HaUeHUs, pa3Max, TUCIepcHs,
CTaHAapPTHOE OTKJIOHEHHE YHCIIOBOTO HAabO0pa;
yYMETb U3BJIE€KaTh, MHTEPIPETUPOBAThH
MHPOPMAIIHIO, TIPE/ICTABICHHYIO B Ta0IHIIaX, HA
quarpaMmax, rpagukax, OTpaxarollyto cBoicTBa
peabHBIX MPOIECCOB U SBJICHUI; TIPEACTABIST
MH(OPMALIHIO C TIOMOLIBIO TaOIUI] U AUArPaMM;
HCCIIEIOBATh CTATHUCTHYECKUE JTAHHBIE, B TOM
qucie ¢ MIPUMEHEHHnEeM rpaduyeckiux MeTO/10B U
DIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHAMMU: CITy4alHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4aifHOT'O COOBITHSI; YMEHHUE BBIYUCIIATD
BEPOSITHOCTH C MCIIOJIb30BaHHEM TpapHIECKUX



METOJIOB; IPUMEHATH (POPMYIIBI CIOKEHHS U
YMHOEHUS BEPOSATHOCTEH, KOMOMHATOPHBIE
(daxThl 1 GOPMYIIBI IPU PELICHUH 337ay;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
3HAaKOMCTBO CO CIyYaiHbIMH BETHYHMHAMU;
yYMEHHE IPUBOJUTH IIPHMEPEI

MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEIT B
HPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX;

- YMETh ONIEPUPOBATH MOHATUAMU: TOUKA, IpAMasi,
IUIOCKOCTB, IPOCTPAHCTBO, IBYIPAHHBIN YTOJI,
CKPEIMBAIOIINECS MPSMbIE, TapaUIeIbHOCTD U
NEePIECHINKYIISIPHOCTD MPSIMBIX M TUIOCKOCTEH,
YroJl MeXAY HIPSMBIMHU, YTOJI MEXTY IPSIMOM 1
IUIOCKOCTBIO, YTOJI MEXK/Ty TNIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEKY MPSIMBIMH, PACCTOSTHHE MEXKITY
TUIOCKOCTSIMHU; YMEHHE MCIIOJIb30BaTh MPH
pELICHUN 3a]a4 U3y4eHHbIE (DaKThl U TEOPEMBI
TUTAHUMETPHUH;, YMEHUE OLEHUBATH Pa3Mephl
00BEKTOB OKPY’KAIOIIET0 MUPA;

- YMETh ONEPUPOBATH MOHITHAMHU: MHOTOTPaHHUK,
ceueHHe MHOTOIpaHHUKa, KyO, mapaielenumne],
npu3Ma, THpamMua, GUrypa u moBEpXHOCTh
BpallleHUs, LIMIIMH/P, KOHYC, 1ap, cdepa, ceueHus
¢Gurypsl BpaleHus, II0CKOCTb, KaCaroascs
cdepsl, IMHAPA, KOHYCA, IIJI0IIa/1b
MOBEPXHOCTHU TTUPAMHU/IBI, TIPU3MBI, KOHYCA,
WIMH]IPA, TIoanb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TTapajuIesIenuIe/1a, TAPaMHIBL,
NPU3MBI, HWIMHAPA, KOHYCa, [I1apa; yMEHHe
n300pakaTh MHOTOTPAHHUKH M TTOBEPXHOCTH
BpAILEHN, X CEUEHHs OT PYKH, C TOMOILBIO
YEepPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX
CpPE/ICTB; YMEHHUE paclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE: YMEHHE PAacIiO3HABATh



IIPaBWJIbHBIE MHOTOIPaHHUKH;

- YMETb OIIEPUPOBATh INOHATUSAMU: IBUIKECHUE B
IPOCTPAHCTBE, MOA0OHbIE (DUTYPHI B
IIPOCTPAHCTBE; UCII0JIb30BAaTh OTHOILICHHE
TIoMIaIel TOBEPXHOCTEH M 00bEMOB TTOT0OHBIX
(buryp npu pereHuu 3a1a4: yMeTb BBIYUCIATD
reOMEeTPUUYECKUE BEIMUUHBI (1JIMHA, YO,
IUI0Iab, 00BEM, IUIOLIA/lb IOBEPXHOCTH),
UCTIOJIB3Ys U3y4eHHbIE (DOPMYJIIBI U METOJIBI;

- YMETb OIIEPUPOBATH MOHATUAMMU:
IPSIMOYTOJIbHAs CUCTEMA KOOPIUHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPIAUHATHI
BEKTOpA, CKAIIPHOE NPOU3BEACHUE, YTOI MEXKIY
BEKTOPAMHM, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YHUCJIO: HAXOUTH C IIOMOILBIO
U3y4EHHBIX (POPMYJT KOOPIAUHATHI CEPEIHHbI
0Tpe3Ka, pacCTOSHUE MEKY JBYMsI TOUKaMHU:

- YMETh BBIOMPATh MOAXOISAIMUN U3yYEeHHBIN
METOJI AJIsl PEeLEHUS 3a7auu, paclio3HaBaTh
MaTeMaTHuecKue GpakTbl 1 MaTeMaTHUYECKUe
MOJIETH B PUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH
MpUMEPBl MaTEMaTHUYECKUX OTKPBITHM
POCCHUICKON U MUPOBON MaTEMaTUYECKON HAYKHU.
- YMETb ONEPUPOBATh MOHATUSAMU: OINPEIEICHHE,
aKCcuoMma, Teopema, CJIeICTBHE, CBOMCTBO,
MIPU3HAK, J10Ka3aTeIbCTBO, PABHOCUJIbHBIE
(bopMynUpOBKH; yMEHUE GOPMYIHPOBATh
o0paTHOE U MPOTUBOIIOIOKHOE YTBEPXKJIEHUE,
IIPUBOJUTH PUMEPHI U KOHTPIIPUMEDPHI,
MCIIOJIb30BaTh METOJ] MaTeMaTUYECKOW MHIAYKIINH;
IIPOBOAMTD JOKA3aTENbHBIE PACCYXKACHUS NIPU
pEeIlIeHnH 3aa4, OLIEHUBATh JJOTHYECKYIO
IIPaBHWJIBHOCTb PacCyXACHUI;

- YMETh ONEPUPOBATH MOHATHUSIMU: MHOXECTBO,



MOJIMHOKECTBO, ONEpPALIMK HaJl MHOKECTBAMU;
YMEHHE UCITOIb30BaTh TEOPETUKO-
MHOECTBEHHBIHN anmapar Jijisi OlucaHus
peabHBIX MPOIECCOB U SIBJICHUM MPH PEIICHUN
3aJ1a4, B TOM YHUCJIC U3 JPYTUX y4EOHBIX
MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIH
rpad, nepeBo, MUK, rpad Ha IIOCKOCTH, YMEHHUE
3a]1aBaTh U OMUCHIBATH rpadbl

Pa3IMYHBIMM CIIOCOOAMU; UCIIOJIB30BaTh Ipadbl
MIpY PEUICHUH 3a]1a4;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
COYETaHUE, MEPECTAHOBKA, YHCIIO COYETAHUM,
YHUCJIO IEPECTAHOBOK; OMHOM

HeroTOHA; yMeHHE TPUMEHSATH KOMOMHATOPHBIE
(bakThl U paccyKIeHUs Ui PEIICHUs 3a1a4;
-YMETh ONEPUPOBATH MOHATUIMU: HATypaJIbHOE
YHCIIO, 1[EJI0€ YUCIIO, OCTATOK 110 MOJYIIIO,
palMOHAIIBHOE YHCIIO, UPPALMOHAIIBHOE YUCIIO,
MHOECTBA HATypPaJIbHBIX, LIEIBIX,
palMOHATBHBIX, IEUCTBUTEIHHBIX YHCEIT; YMEHUE
MCII0JIb30BaTh MIPU3HAKHU JACIIUMOCTH,
HaVMEHBIIUH OOIIUN JeIUTENb U HauMEHbIIIEE
oO1miee kpaTtHoe, anroputT™ EBKiuaa npu perieHuu
3a71a4; 3HAKOMCTBO C Pa3JIMYHbIMU
MMO3UIIMOHHBIMHA CUCTEMaMH CUMCIICHUS;

- YMeTb CBOOO/IHO OTIEpUPOBATH MOHSATHUSIMH:
CTEMNEHb C LEIbIM MT0KA3aTeNeM, KOPEHb
HaTypaJbHOMN CTENEHH, CTENIEHb C PAIIMOHATLHBIM
IokasarejieM, CTCIIEHb C JIEHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTeseM, Jorapudm uuca,
CHUHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YKCIA;
- YMETbh ONEPUPOBATH MOHATUSIMH: TOKIECTBO,
TOXKJIECTBEHHOE TTPeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YPaBHEHUI U HEPABEHCTB,



PAaBHOCUIIBHOCTH YPaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, HPPALIMOHAIBHEIE,
NoKa3aTeJbHbIE, CTETIEHHBIE, Torapu(pMUUECKUE,
TPUTOHOMETPUYECKNE YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMEHHUE peIliaTh ypaBHEHUS,
HEpPaBEHCTBA M CUCTEMBI C TOMOIIBIO PA3IMIHBIX
IIPUEMOB; pelIaTh YpaBHEHHsI, HEPABEHCTBA U
CHCTEMBI C ITapaMeTPOM; IIPUMEHSTh YPaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTU4eCKUX 33/1a4 U 3a/a4

-yMeTb CBOOOJTHO OTIEPHPOBATH OHATHSIMH:
rpaduk QyHkuuu, oopatHas QyHKIuUsA,
KOMITO3UIUS (QYHKIUH, THHEHHas PyHKIIHS,
KBaZipaTu4Hasi pyHKIHMs, CTETIeHHast QYHKIHS C
IEJIBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
(GyHKIMH, 00paTHBIC TPUTOHOMETPHYECKHE
(byHKINH, TOKa3aTeNbHas U JJoTapuMuyecKast
(GYHKIIUHM; YMEHUE CTPOUTH rpauKu PyHKIIHIH,
BBINOJIHATH MPE00pazoBaHus rpaduKoB PyHKITHIA,
YMEHHUE UCIOIb30BaTh rpauku GyHKIMN 715
M3yUYEHHsI IPOIIECCOB M 3aBHCUMOCTEH MpH
peLIeHUH 3aj1a4 U3 IPYTUX YU€OHBIX IPEIMETOB U
U3 peaNbHON KU3HU, BRIpaXaTh (OpMyIaMu
3aBHCUMOCTH MEX/ly BETUUYNHAMY;

YMEHHUE CBOOOIHO ONEPUPOBATH MOHITUSIMU:
YETHOCTh (PYHKLIMH, IEPUOTUIHOCTD (DYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
byHKINY, SKCTpeMyM (DyHKIMH, HanOoJbIIee 1
HaMMEHBIIIee 3HAYCHUsT PYHKIIUU Ha IPOMEKYTKE;
yYMEHHUE MPOBOANTH UCCIIeI0BaHUE QYHKIINU;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA U rpaduKu
(byHKUUHT 1715 pelieHus ypaBHEHH, HEpaBEeHCTB U
3aj1a4 C mapaMeTpamMu; H300paxarb Ha
KOOPJAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHHH
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM;



- YMETh CBOOOJHO OIIEPUPOBATh MOHATHAMU:
[10CJIEI0BATENbHOCTD, apu(MeTHUECKast
nporpeccusi, reOMeTpuiecKas mporpeccus,
0eckOHEeyHO yObIBarolasi FeOMeTpuYecKas
nporpeccusi; yMeHHUe 3a/1aBaTh
[10CJIEI0BATENBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYpPpPEHTHBIX (HOpMYIT;

- YMETh OIIEPUPOBATh MOHATUAMU:
HENPEPHIBHOCTH (PYHKIUH, aCUMIITOTHI rpaduka
(byHKLMY, IepBast U BTOpast IPOU3BOAHAS
(byHKINHU, TEOMETPUIECKUAN M (PU3HMUECKHII CMBICIT
IIPOM3BOJIHOM, IEpBOOOpa3Hasi, ONpeieeHHbIN
MHTETPal; YMEHUE HAXOIUTh

acUMIITOTHI rpaduka GyHKLIUHU; YMEHHUE
BBIYUCIISATH TIPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS,
YaCTHOI'O M KOMITO3UIIMU (GYHKLUH, HAXOAUTh
ypaBHEHHE KacaTeIbHOU K TpaguKy QyHKINU;
YMEHHUE UCII0JIb30BaTh IPOU3BOIHYIO IS
uccieToBaHus (DYHKIIHA, 17151 HAXOXKICHUS
HAWTYYIlIero peleHus B NIPUKIaJHbIX, B TOM
YHCIIe CONUATBHO-YKOHOMUYECKUX B (PU3NIECKUX
3ajjauax, AJs ONpeeNeHust CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOLIaAd U 00BEMBI QUTYD
C MOMOUIbIO MHTETpasia; MPUBOIUTH TPUMEPHI
MaTEMaTHYECKOTO MOJICITHPOBAHUS C TIOMOIIIBIO
muddepeHINaTbHBIX YpaBHEHHI;

- YMETh ONEPUPOBATH MOHATHIMHU: KOMIIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YNCIIa,
MOJTyJTb H apTyMEHT KOMIUIEKCHOTO 4Kcia, (hopma
3aIlMCH KOMIUIEKCHBIX Yucel (reoMeTpuieckas,
TPUTOHOMETpHUYECKas U anreOpandeckas); yMeTh
MPOU3BOIUTH apH(PMETHIECKUE IeHCTBUS C
KOMIUIEKCHBIMHU YWCJIaMU; TIPUBOTUTH TPHMEPHI
MCTIOJIb30BaHUS KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMHU:
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cpeaHee apupMeTHIeCcKoe, MeIuaHa, HauboJbIlee
Y HauMeHbIlIee 3HaUeHMs], Pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE JIsl ONUCAHUS
YHCJIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C
IPUMEHEHUEM IpapUUECKUX METOA0B U
AIIEKTPOHHBIX CPEICTB; rpa)UIECKH UCCIIEAOBATD
COBMECTHBIE HA0JIIOJICHHS C TIOMOLIBIO IUarpamMm
pacceuBaHys U JINHEWHOU PErpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITUIA C
UCTIOJIb30BaHUEM I'pa)UIECKUX METOJIOB;
IPUMEHSATD Ul pelIeHus 3a71a4d GOpPMYIIbl
CJIOKEHUS 1 YMHOXKEHUS BEpOSITHOCTEH, (hopmyiry
HOJIHOM BepOSITHOCTH, popmyity beprysu,
KoMOWHATOpHBIE (HaKThI U (POPMYIIBI; OLICHUBATH
BEPOSTHOCTH PEAJIbHBIX COOBITHI; yMEHHE
ONEepUPOBATH MOHIATUSIMHU: CIydailHasi BeIMYMHA,
pacripeielieHue BepOsTHOCTEH, MaTeMaTHIeCKOe
O’KHUJaHUE, TUCIIEPCUs U CTaHJapTHOE
OTKJIOHEHHUE CIy4aiHOM BETMYUHBI, (PYHKIUH
pacrpeie/IeHus ¥ III0THOCTH PAaBHOMEPHOTO,
IIOKA3aTeIbHOI0 U HOPMAJIBHOTO PacIpeleICHUIT;
YMEHHE HCII0JIb30BaTh CBOMCTBA U3yUEHHBIX
pacnpeeNeHui A1 peleHus 3a1a4; 3HaKOMCTBO
C TIOHATUSMU: 3aKOH OOJIBIINX YHCEN, METOIbI
BbIOOPOYHBIX UCCIIEOBAaHUI; yMEHUE PUBOIUTD
IIPUMEpHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHSIMHU:
TOYKa, IIpsiMasi, MIIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUW IO, IBYTPAaHHBINA yTOJI,
TPEXTPAaHHBIN YroJl, IepeceKaroIuecs,
napajuleNIbHbIE U CKPEIIUBAIOIINECs IPSIMbIE,
[apaJUIeIbHOCTD U NEPIEHANKYIIPHOCTD IPSIMBIX
U TUIOCKOCTEMH, yroJl MeX1y MPSMbIMH, YTOJI
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MEXy IPAMOM U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH; YMEHHE HCII0JIb30BaTh IIPU
peLICHUH 3324 N3y4eHHbIE (DAKTHI U TEOPEMBI
IUTAaHUMETPHUH; YMEHUE OLEHUBATh Pa3Mephbl
00BEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE
OIIEpPUPOBATH NOHATUSAMU: MHOI'OI'PaHHUK,
CEYEHHE MHOTOTpPaHHMKA, PABUIbHBIN
MHOT'OI'paHHMK, ITpU3Ma, TUpamMua, purypa u
MIOBEPXHOCTb BpallleHUs, WINHAP, KOHYC, 11ap,
cdepa, pazBepTKa MOBEPXHOCTHU, CEYCHUsI KOHYCa
U WINH/PA, TapajieIbHble OCU WM OCHOBAHUIO,
ceueHue 11apa, II0CKOCTh, Kacaromasics chepsl,
LHWIMH]Ipa, KOHYCa; YMEHHE CTPOUTH CEUECHUE
MHOI'OI'paHHMKa, H300pakaTb MHOTOIPaHHUKH,
(Gurypsl ¥ NOBEPXHOCTH BPALICHUS, UX CEYECHUS, B
TOM YHCJIE€ C TIOMOILIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHSTH CBONCTBA T€OMETPUUYECKUX
¢buryp, caMocTosITeabHO GOPMYIHPOBATH
OTIpeNieNIeHuUs] N3y4aeMbIX (UTYp, BHIABUTATh
TUIIOTE3bl O CBOWCTBAX M MPH3HAKaX
reoMeTpuyYecKux Gpuryp, 000CHOBBIBATh WIIN
ONpOBEPraTh UX; yMEHHUE TPOBOAUTH
KJ1acCUpUKaLUio GUTyp MO pa3IuYHbIM
NPU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
wiouanb GuUrypsl, o0beM GUrypbl, BeIUIMHA
yria, pacCTOSIHUE OT TOUKH J0 IJIOCKOCTH,
paccTosiHuEe MEXY MPSMBIMU, PACCTOSTHIE MEXKIY
IUIOCKOCTSIMHU, TIIOMIAb chepbl, IIIO0IAIb
MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA,
IWIMHAPA, 00BeM Ky0a, IPSIMOYTOJIEHOTO
napajuiesienune1a, TMpaMubl, IPU3MBbI,
IWIMHpA, KOHYCa, II1apa; YMEHHe HaX0IuTh
OTHOIIEHHE 00bEMOB MOJOOHBIX GUTYD;
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- YMEeTbh CBOOO/IHO OTICPUPOBATH MOHATHSIMH:
JIBIDKCHHE, TTapaJUICIbHBIN MIEPEHOC, CHMMETPHS
Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue 1Mo00Us, TOAOOHBIE PUTYPHI;
YMEHHE PacIiO3HABATh PABHBIC U MOI00HbBIE
(burypsbl, B TOM YUCJI€ B IPUPOJIC, UCKYCCTBE,
apXUTEKTYypE; YMEHHUE UCII0JIb30BATh
r€OMETPUUYECKHUE OTHOIICHHS, HAXOIUTh
r€OMETPUYECKHUE BEIMYMHBI (JIJTMHA, YTOJl,
oAb, 00beM) MPHU PEHICHUH 3314 U3 IPYTHX
y4€OHBIX MPEIMETOB U U3 PEATHHOM KU3HHU;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPJUHAT, BEKTOP,
KOOPJMHATHI TOYKHU, KOOPJAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOpA HA YHCIIO,
pas3JoxeHue BEKTopa 1Mo 6a3ucy, CKaIsipHOe
MIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHHUE, YTOJI
MEX/1y BEKTOpAaMU: YMEHUE UCIOJIb30BaTh
BEKTOPHBIN U KOOPAUHATHBIA METOJI JUISl PELIEHUS
TeOMETPUUYECKUX 3a/1a4 ¥ 3a/1a4 IPYTUX YIeOHBIX
MIPEAMETOB; ONEPUPOBATH MOHATUSIMU: MAaTPHUIIA
2x2 u 3%X3, onpeaenuTeNb MaTPHULIbI,
T€OMETPUUYECKUM CMBICI OTIPEICITUTEIIS;

- YMETb MOJEIUPOBATh PEAIbHbIE CUTYAI[UU Ha
SI3IKE€ MATEMATHUKH: COCTABJISITh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO
YCJIOBHIO 33J1a4H, UCCIIEIOBATH MTOCTPOSCHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM ammapaTa anreopsl,
WHTEPIPETHPOBATH MOTYUYEHHBIN pe3yabTaT;
CTPOUTHh MAaTEMAaTHUYECKUE MOJIENU C TTIOMOIIBIO
T€OMETPUUYECKUX MTOHSATUN U BETTUYHH, peliaTh
CBSI3aHHBIE C HUIMU IIPAKTUYECKUE 3a/1a4U;
COCTABJISTh BEPOSITHOCTHYIO MOJIENH 1
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT;
penaTh MPUKIaIHbIE 33]]a4l CPEICTBAMHU



OK 02. Mcrons30BaTh COBpEMEHHBIE
Cpe/CTBa TIOUCKA, aHAIN3a U
UHTEpIpeTanuy HHGOpMaIUK, U
UH(POPMALMOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHMS 3124 MPOPECCHOHATBHON
JeSITeIIbHOCTH

B 006,1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MTPaKTHUKH,
OCHOBAHHOTO Ha JUAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO0 OCO3HAHHMIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJIBTYPbI KaK CpPEJICTBA B3aUMOJCHCTBUS MEKIY
JIFOJIBMH U TIO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTHU HaAYYHOU JeATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MPOCKTHYIO U
HCCIEA0BATENbCKYIO AESATENbHOCTh MHAUBUAYAIBHO
Y B TPYIIIE;

OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

B) padorta ¢ nHpopManmei:

- BJIaJIETh HaBBIKAMU TIOJyUYCHHSI HHGOPMAITIH U3
HWCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBJISTh TTOUCK, aHAIN3, CHCTEMATHU3AINIO U
WHTEPIpETANNIO HHPOPMAIIMH Pa3IHYHbIX BUIOB U
dhopm mpecTaBIeHus;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢
Y4€TOM Ha3HAYCHUS WH(OOPMAITUHU U TIEICBOM

MaTEeMaTHYECKOro aHalln3a, B TOM YHUCIIe
COLIMATILHO-3KOHOMHYECKOTO U (PU3NUECKOT0
XapakTepa;

- YMEHHE BBIOMPATh MOIXOSIINIA METOT AJIs
pelIeHus 3a1a4l; IOHUMaHUE 3HAYUMOCTH
MaTEeMaTHKHU B U3y4YE€HUU MPUPOTHBIX U
0O0IIECTBEHHBIX MPOIIECCOB U SBJICHUN; YMEHHE
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB MAaTEMaTUKH B
HCKYCCTBE, YMEHHUE NIPUBOJAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON 1
MHPOBOM MaTEMaTU4YECKON HAyKH
- YMETb ONEPUPOBATH MOHATUIMU:
paroHanibHast QyHKINS, TOKa3aTelbHas
¢byHKIWs, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIN,
TPUTOHOMETpHYECKHE (DYHKIMH, OOpaTHBIE
(GYHKIMHM; YMEHUE CTPOUTD IpadUKH U3yIECHHBIX
(GyHKIUH, UCII0JIb30BaTh I'paUKH NIPU U3y4YEHUU
IIPOLIECCOB U 3aBUCUMOCTEM, TP pELICHNUH 3a]1a4
U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3
peasibHOM JKHU3HM; BbIpa)kaTh GopMysiaMu
3aBHCHUMOCTH MEKIY BEJIUUYNHAMU;

- YMETh OIEpUPOBATH MOHATUSMU: TOKAECTBO,
TOKIECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHUN U HEPABEHCTB,
PaBHOCHUIIBHOCTb YPAaBHEHUI, HEPABEHCTB U
CUCTEM pallOHaJIbHbIE, UpPAIlOHAIbHbIE,
1oKa3aTeJbHbIE, CTENEHHbIE, JorapupMHUUECcKue,
TPUTOHOMETPUUECKHE YPaBHEHUs, HEPAaBEHCTBA
Y CUCTEMBI; YMETh pellaTh YPaBHEHMUSI,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
IIPUEMOB; PEILIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TapaMeTPOM; IPUMEHSATh YpaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI [l PEILICHUS
MaTeMaTHYeCKUX 3ajay U 3a7ad U3 pa3InuHbIX
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OK 03. [InanupoBaTh 1 peaqTn30BbIBaTh
cobcTBeHHOE MPOeCCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEANPUHIUMATENBCKYIO IEATEILHOCTh
B ipodeccuoHaibHOM chepe,
UCTIOJIB30BaTh 3HAHUS 110 (PUHAHCOBON
IPaMOTHOCTH B Pa3IMYHbBIX KHU3HEHHBIX
CHUTYyaIHsIX

ayJUTOPUH, BEIOMPAst ONTUMAIbHYIO opmy
MPEJICTABJICHHS U BU3YyaTH3al1H;

- OLICHUBATH Z[OCTOBepHOCTB, JICTUTUMHOCTBb
nH(OpPMAIINHY, €€ COOTBETCTBUE IIPABOBBIM H
MOPAaJTbHO-ITUYECKHM HOPMaM;

- HCITOJIB30BATh CpeJicTBa HHPOPMAIMOHHBIX U
KOMMYHI/IKaI_II/IOHHbIX TeXHOJIOI‘I/Iﬁ B peHlCHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTraHMU3AIMOHHBIX 3371249 C COOJIIOICHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH 0€30I11aCHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, IPaBOBbIX U
3TUYECKHX HOPM, HOPM HH(DOPMAIIMOHHOM
0e30I1aCHOCTH;

- BJIAAICTh HABbIKaAMU pacCliO3HaBaHHWA U 3allIUThL
nHpopmanuy, HHOOPMAITOHHON 0€30IacHOCTH
JMYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- c(hopMHpPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOTO MOBEICHUS;

- CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO ¥ IPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHME JIMYHOT'O BKJIA/Ia B IOCTPOCHUE
YCTOMYHUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM U
(wM) IpyruM YjieHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IPUHATHUS LICHHOCTEN
CEMEHOM )KM3HU B COOTBETCTBUU C TPATULIUSIMU
HaponoB Poccuu;

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJsiTUBHbBIMH
AeCTBUAMU:

a) CaMOOPraHu3aIMs:

- CaMOCTOSTENIbHO OCYIIECTBIIATH NTO3HABATEIBHYIO
NEeSATETHbHOCTD, BBISIBIISATH IPOOIEMBI, CTABUTH U

obacTell HAyKU U peaIbHOU JKU3HH;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHIMHU:
JBIO)KEHUE,TapaJUICIbHbIA IEPEeHOC, CHMMETPUS
Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moa00us, Mog00HbBIE (PUTYPEI;
YMETh pacno3HaBaTh paBHbIEC U MTOI0OHbBIE
(burypsl, B TOM 4UCIie B IPUPOJIE, HCKYCCTBE,
apXUTEKTYypE; YMETh UCIOIb30BaATh
reOMETPHUYECKUE OTHOIICHUS, HAXOAUTh
reOMEeTPUYECKUE BEIMYUHBI (IJIMHA, YO,
JI011a]1h, 00BEM) TIPH PEHICHUU 3374 U3 APYTHUX
y4eOHBIX IPEIMETOB U U3 PEAbHOM KU3HU

-YMETb OIICPUPOBATH MMOHATHUAMU: PATUOHAIILHBIC,
HppauOHAJIBHEBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/I(I)MI/ILIeCKI/Ie, TPUTOHOMETPUUICCKHUC
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI,

- YMETh ONEPUPOBATh MOHATUAMHU: MHOTOI'PaHHUK,
Ce4YeHHEe MHOTOTpaHHMKa, Ky0, Mapaienenune],
npu3Ma, IupamMuia, Gurypa u moBepxXHOCTh
BpallleHus, IWINHIP, KOHYC, 1map, chepa, ceueHus
(burypsl BpaleHusl, IIOCKOCTh, Kacarouiascs
cdepsl, HWIMHIPA, KOHYCA, IIOIAb
MOBEPXHOCTH MUPAMUIbI, TIPU3MBI, KOHYCA,
MUATUHIPA, TI0MmAas cheprl, 00beM Kyda,
IPSMOYTOJIBHOTO Mapajulesenumeia, MMpaMu/Ibl,
MPU3MBI, UIUHPA, KOHYCA, ll1apa; YMEHUE
n300pakaTh MHOTOTPAHHUKHU M TOBEPXHOCTU
BpAIEHU, UX CEYEHUS OT PYKH, C IIOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX

16



OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

(opMyIMpOBaTh COOCTBEHHBIE 331a4UH B
00pa30oBaTeNbHON AEATEIBHOCTU U AKU3HEHHBIX
CUTYyalUsX;

- CaMOCTOSTENIBHO COCTABIIATh IUIAH PEIICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IPEIOYTEHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;
CIocOOCTBOBATh (POPMUPOBAHUIO U ITPOSBICHUIO
IIMPOKOH 3PYAHMIINN B Pa3HBIX 00JACTAX 3HAHUH,
IIOCTOSIHHO MOBBILIATH CBOM 00pa30BaTeIbHBIN U
KYJIbTYpPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

WCIOJIB30BATh MPUEMBI peIICKCUU TSl OLICHKH
CUTYyalllH, BBIOOPA BEPHOTO peILCHMS;

- YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATD PEILIEHUS 110 UX CHUKECHHUIO;

B) SMOLMOHAJIbLHBIN HHTEJICKT,
NPeanoJaralomuii cpOpMHpPOBAHHOCTD:

BHYTPEHHEH MOTUBALIMHU, BKJIIFOYAIOLIECH CTPEMIICHUE

K JOCTUKCHUIO LICJIN U YCIIEXY, OIITUMU3M,

WHUIUATUBHOCTb, YMCHUEC I[CI\/'ICTBOBaTI), ucxoasa u3

CBOUX BO3MO)KHOCTCI>1;
- OMIIAaTHH, BKHIOanOHIGfI CIIOCOOHOCTH IOHUMATh

OMOIHUOHAJIIBHOC COCTOSAHUC APYTUX, YIUTBIBATH €0
IpH OCYHIECCTBJICHUHA KOMMYHHUKAIUH, CIIOCOOHOCTH K

COYYBCTBHUIO U COIICPCIKUBAHULIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIFOUAIOIINX
CIIOCOOHOCTH BBICTpauBaTh OTHOLIEHHUS C
JIPYTUMHU JTHOAbMH, 3a00TUTHCSI, IPOSIBIIATH
MHTEpPEC U pa3peniaTb KOH(PIUKTHI

- TOTOBHOCTB K CaMOpPa3BUTHUIO, CAMOCTOATCIbHOCTH

1 CaMOOIIPCACICHUIO,

-OBJIaICHHUEC HaBbIKaMH yqe6HO-HCCHeﬂ0BaTCHBCKOﬁ,

MPOEKTHOM M COIMATIBLHOMN JIEATEIIbHOCTH;

CpE€ACTB, YMETh paCliO3HaBaTb CUMMCTPHIO B
IMPOCTPAHCTBE,; YMETh PACIIO3HABATH IIPaBHUJILHBIC
MHOT'OI'PpaHHUKU;

- YMETb OIIEPUPOBATH MOHATUSAMU:
IIPSIMOYTOJIBHASL CUCTEMA KOOPINHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MPOU3BEICHUE, YTOJI MEXKAY
BEKTOPaMH, CyMMa BEKTOPOB, [IPOU3BEACHUE
BEKTOPA HA YHUCJI0; HAXOJUTH C IIOMOILBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI CEPEIUHBI
OTpe3Ka, pacCCTOSHUE MEXKY JBYMs TOUKaMU

- YMETb ONIEPUPOBATH MOHATUAMU: CIIy4alHBIN
OTIBIT U cTy4yaiiHoe COOBITHE, BEPOSATHOCTD
CIIy4aifHOT'O COOBITHS; YMETh BBIUUCIISATH
BEPOSATHOCTbH C UCIOJIb30BaHUEM TpaduIecKuX
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OBJ1aieHHe YHUBEPCAJIbHBIMH
KOMMYHHKATUBHBIMU J1eHCTBUSAAMMU:

0) coBMecTHas AesITeJIbHOCTD.

- IOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBHIyaIbHON paboTHI;

- IPUHUMATH 1I€JIM COBMECTHOM AESATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS 1O €€
JOCTH>KEHHIO: COCTABISATh IJIaH JICHCTBUM,
pacnpenenarTb pojau ¢ y4eTOM MHEHHI y4aCTHUKOB
00CYXJaTh pe3ylbTaThl COBMECTHON paboThI;

- KOOPJIMHUPOBATH U BBIIIOJHATH PaOOTY B YCIOBHSX
pEeaIbHOTO, BUPTYAIbHOTO 1 KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBIISITh HIO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOABISATH
TBOPYECTBO U BOOOpaXkeHHE, ObITh MHUIIMATHBHBIM
OBJ1ajileHHe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMH
JNeHCTBUSAIMU:

') NPUHATHE ce0s M APYTHX JIOei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIIOAEH
MIPY aHAJIM3€ PE3YJIbTATOB JIESITEIbHOCTH;

- IPU3HABATh CBOE MPABO U IIPABO APYTUX JIOJIEH Ha
OIUOKU;

- pa3BUBaTH CIIOCOOHOCTH MOHUMATh MHD C
MO3UIHHU APYroro 4€JI0BCKa

METO/IOB; IPUMEHSATH (DOPMYJIbI CIIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIC
(daxThl 1 POPMYIIBI IPU PELICHUH 337ay;
OIICHHBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA,
3HAKOMCTBO CO CIY9aliHBIMH BEJIMYMHAMH,
YMEHHE MPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA
OOJBINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
CTETICHb C IEJIBIM TI0Ka3aTelIeM, KOPEHb
HATYpaJbHOH CTENICHH, CTEIICHb C PAIlMOHAIBHBIM
MIOKAa3aTeJIeM, CTCTICHbD C JCHCTBUTEIHLHBIM
(BemecTBEHHBIM) ITOKa3aTeseM, Jiorapudm uucia,
CUHYC, KOCHHYC ¥ TAHT'€HC IMPOU3BOJILHOTO YHCIIA,

- YMETh CBOOOJIHO OIIEpPUPOBATh MOHATUAMU:
rpaduk QyHknun, ooparHas QyHKIUS,
KOMIO3ULUS QYHKUUH, TUHEHHas QyHKIMS,
KBaJipaTUuHas (yHKIUS, CTelIeHHAas (QyHKIUS
LeJIBIM [TOKa3aTeeM, TPUTOHOMETPUYECKHe
(GyHKIMH, 00paTHBIE TPUTOHOMETPUUYECKUE
GbyHKLNY, TOKa3aTeNbHas U Jorapudpmuyeckast
(GYHKIMHM; YMETh CTPOUTH IpaUKU PYHKIIHH,
BBINOJIHATH NpeoOpazoBaHust rpauKoB GYHKIUH;

- YMETh UCI0JIb30BaTh rpauku GyHKIMN AT
M3Y4EHHUS [IPOLIECCOB JIM 3aBUCUMOCTEN MpHU
peLIeHUH 3aj1ay U3 IPYTUX YY€OHBIX IPEIMETOB U
U3 pealibHOM KU3HU; BBIpaXKaTh popMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMM; U- CBOOOTHO
OTEepUPOBATH MOHITUSIMU: YETHOCTh (PYHKIIUH,
NEPUOIMYHOCTh (DYHKIIMU, OTPAaHUYEHHOCTD
(GyHKIIMN, MOHOTOHHOCTb (DYHKIMH, SKCTPEMYM
¢byHKIMH, HanOoIbIIIee U HAMMEHbIIIee 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE; YMETh POBOJIUTH
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OK 05. Ocy1iecTBasTh YCTHYIO U
MUCHbMEHHYI0O KOMMYHHMKAIUIO Ha
rocyapCTBEHHOM s3blke Poccuiickoi
®denepaliu ¢ yueToM 0CoOOeHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o6s1acTH 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- OCTETUYECKOE OTHOIIEHUE K MUPY, BKIHOYAsI
ACTETUKY ObITa, HAYYHOTI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a U OOLIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIE BUIbI
HCKYCCTBA, TPAJULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoJ0B, OIYIIATh YMOLMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBA;

- yOeX/1IeHHOCTh B 3HAYUMOCTH ISl TUMYHOCTH U
o0miecTBa 0T€UECTBEHHOTO M MUPOBOT'O HCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPaJULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HbIX BUJIAX
HCKYCCTBA, CTpEMJIEHUE TIPOSIBIATH KauecTBa
TBOPYECKOM JINYHOCTH;

OBj1aieHHe YHUBEPCAJIbHBIMU

ucciaenoBanue QyHKIINH,

- YMETh UCII0JIb30BaTh CBOIMCTBA U rpauku
GbyHKIM 1715 peleHusl ypaBHEHU, HEPaBeHCTB U
3aj7a4 C mapaMeTpamMmu; u300paxarb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUI HEPABEHCTB U UX CUCTEM

- YMETh OIIEpPUPOBATh MOHATUAMU: CpEAHEE
apupMeTHIecKoe, MeJana, HanboJbIIee U
HalMEHblIIee 3HaYeHus, pa3Max Aucrepcus,
CTaH/IapTHOE OTKJIOHEHUE YMCIIOBOr0 Habopa;
YMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpMalLKIO, IPEJICTABICHHYIO B «Ta0ynlax, Ha
JquarpaMmax, rpagukax, OTpaxarollyto CBoicTBa
pealIbHBIX MIPOLIECCOB U SBJICHUN; PEICTABIATD
nHpopmaruio

- YMETH OIIEPUPOBATH MOHATUAMU: CPEIHEE
apumeTHyecKoe, MeJiana, HanboJbIlee U
HAaMMCHBIICEC 3HAYCHUS, pasMax JUCIICPCUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 Habopa;
YMEHUE U3BJIEKATh, HHTEPIIPETUPOBATE
uH(pOpMaLNIO, IPEACTAaBICHHYIO B «TabIunax, Ha
Juarpammax, rpaukax, OTpaskarollyro CBOWCTBa
pEAIbHBIX MTPOLIECCOB U SIBJICHUH; IPECTABIIATD
WH(pOpPMAIIHIO C TOMOIIBIO TAOJIUI] U TUATPAMM;
HCCJIE0BATh CTATUCTUYECKUE JAHHBIE, B TOM
YUCJIE C TPUMECHCHUEM Fpa(i)I/I‘—IeCKI/IX METOJ0B U
AIIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEPUPOBATH MOHATUAMM: TOUKA, IPsAMas,
IIJIOCKOCTB IPOCTPAHCTBO, ABYTPAHHBIN YIOJI,
CKPELIMBAIOIIMECS MPSIMBbIE TAPAILIETBHOCTh U
MEPIEHIUKYIISPHOCTD MPSAMBIX U INIOCKOCTEM,
YTOJ MEXAY IPSAMBIMH, YTOJI MEXIY MPSIMON U
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karollen Cpebl,
pecypcocOepeKeHnI0, IPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMAaTa,
IPUHLIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, YHPEKTHBHO
JICHCTBOBATH B UPE3BBIYANHBIX
CUTYaLUAX

KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

a) o0IIeHue:

- OCYIIECTBIIATH KOMMYHHKAIIMX BO BCeX cepax
KH3HU,

- pacrmio3HaBaTh HEBEpOAIbHBIE CPEICTBA OOIICHUS,
IMOHMMAaTh 3HAYCHUE COLMAJIBHBIX 3HAKOB,
pacrno3HaBaTh MPEAMOCHUTKA KOH(IMKTHBIX
CUTYyaIMi ¥ CMATYATh KOH(JIUKTHI,

- Pa3BCPHYTO U JIOTUYHO U3JIAraTb CBOXO TOYKY
3pC€HUA C UCITIOJIb30BAHUEM A3BIKOBBIX CPCACTB

B 00/1acTH 3K0J10TrHYECKOT0 BOCITUTAHMS:

- chopMHPOBAHHOCTH HKOJIIOTUYECKOUN KYIbTYPHI,
IMOHUMAaHUE BIIMSHUSA COLMAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOAHONU U COLUATBHOU
CpeIbl, 0OCO3HAHUE TJI00aTBFHOTO XapaKTepa
9KOJIOTHUECKUX MPOOIIeM;

- IUTAHUPOBAHKUE U OCYLIECTBIICHUE ACHCTBUI B
OKpY>Kalolllel Cpelie Ha OCHOBE 3HAHUS LIeJIen
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUMN, IPUHOCAIINX BPE
OKpY>Karolleu cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPHUSITHBIE
AKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMbBIX
JEUCTBUH, ITPEIOTBPALIATh HX;

- paclIMpPEHUE ONbITA ACATETbHOCTH KOJIOTUYECKOMN
HAIPABJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COIMATIBHOM
JEATEIIbHOCTH

IIJIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTAMU,
paccTostHUE OT TOYKHU 10 IJIOCKOCTH, PacCTOSIHUE
MEXY NPSMBIMHU, PACCTOSHUE MEKIY
IIJIOCKOCTSIMU;

- YMETb UCIIOJIB30BATh IIPH PEIICHUH 3a1a4
U3y4eHHBIE (PAKTHI U TEOPEMBI ITTAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaIoILero Mupa

- YMETb ONEPUPOBATH MOHATUIMU:
IIPSIMOYTOJIBHAs CUCTEMA KOOPINHAT,
KOOpJMHAThl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEIEHUE, YTOJI MEXKAY
BEKTOPaMHM, CyMMa BEKTOPOB, IPOU3BEIECHNE
BEKTOPA Ha YHUCJI0; HAXOJUTH C IIOMOILBIO
M3YYEHHBIX (POPMYI KOOPIUHATHI CEPEIUHBI
OTpe3Ka, pacCTOSHUE MEXKY JBYMs TOUKaMU;
-yMeTh BBIOMPAThH MOAXOIALINI U3yUEeHHBIH METO
JUIsl pELIEHUs 3a/1a4M, Paclio3HaBaTh
MaTemMaTuyeckue (pakThl 1 MaTeMaTHUYECKHE
MO/JIEJI B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;

YMEHME IPUBOAUTE IPUMEPBI MATEMATHUECKUX
OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

- YMETbh ONIEPUPOBATH IMOHATHUIMU: CIIyIANHBINA
OTIBIT U CITyyaifHOEe cOOBbITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BaHHEM I'paprUuecKux
METOJIOB; IPUMEHSAThH (POPMYJIbI CIIOKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE
(bakThl 1 GOpMyIIBI IPU PELLICHUH 3a7a4;
OLIEHUBATh BEPOSTHOCTH PeaJIbHBIX COOBITUH;
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IIK 1.2. OO0pabaTbeiBaTh MaTEpHAIIbI
re0Ie3MYECKIX ChEMOK.

- TOTOBHOCTb K aKTUBHOU JI€ATEIbHOCTH
TEXHOJIOTUYECKON U COLMAIIbHOW HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSTEJIBHO BBIMOJIHATH TAKYIO AEATEIBHOCTD;

- TOTOBHOCTh K Tpydy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- OCYHIECTBJISTH  LEJICHANpPABJICHHBIA  IOUCK
repeHoca CpeiAcTB W CrocoOOB  JeHCTBUS B
npodeccuoHanbHyI0 Cpeay;

- IOHUMATh U UCITOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHIMBUYaJIbHOU pabOThL;

- BHOCUTH KOPPEKTHUBBI B I€ITEIILHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISAM, OLICHUBATh PUCKU
MOCJICICTBUU NCATCIBHOCTH;

- YMEHHE NMPOTHO3UPOBATH HEOIATONPHUSTHBIC
3KOJIOTUYECKHE MOCIEACTBUS PEANPUHUMAEMBIX
JENCTBHMN, TPEAOTBPAIATh UX;

- aKTUBHOE HEIPUSATHE JCUCTBUI, MPUHOCSIIINX BPE
OKpY>Karolleu cpere;

- YMETb NNEPEHOCUTh 3HaHUSI B TIO3HABATEIbHYIO U
MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEHICHUS TI0 UX CHUKEHUIO;

3HAKOMCTBO CO CJIYYalHBIMHU BEIIMYNHAMM:
YMEHHE NMPUBOJIUTH IPUMEPHI IPOSBICHHUS 3aKOHA
OOJBIINX YKCEN B IPUPOIHBIX U OOIICCTBEHHBIX
SIBJICHUSIX

-chopMHUpOBATH MOHATHUS POJIH U MECTa
MaTEMAaTHKU B COBPEMEHHOM MUPE ITPU OCBOCHHUH
po(heCcCHOHANIBHBIX JUCHHUIUINH U B cepe
npodecCHOHATLHOM IS TEIIbHOCTH;
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OcBoeHne cojaep:kaHusi Yy4eOHOW JAUCHMILIMHBI

oOecreuuBaeT JAOCTHIKCHHE Oﬁy‘laIOIIII/IMI/ICﬂ JUIHOCTHBIX PE€3yJabTaToB

Jluunocmuvle  pesynomam  peanuszayuu - NPOZPAMMBbL
eéocnumanus (0eckpunmopbut)

Koo nuunocmmnuix
pe3yibmamoe peanuzayuu
npoZPamMmul 60CHUMAHUSA

Hanenennocts Ha pe3yabrar. C rOTOBHOCTBIO
Oepercs 3a penieHue ClokHbIX 3a1ad. [IposBusier
HAaCTOMYUBOCTh U CAMOCTOSITENIBHOCTD B IOCTUKEHUN
LeJIEN U IPEOJOJIEHNH TIpensATcTBUM [IpuHrmaeT
MEPCOHAIBHYIO OTBETCTBEHHOCTb 32 JOMYIIICHHBIC
OIUOKH WK Heynauu . [IposiBiisieT BEICOKYIO
paboTOCIOCOOHOCTh, YMEHUE paboTaTh B
HanpsbkeHHoM rpaduke. JlocTuraeT pesyinbrara,
c00JIt01asi HOPMBI JIEJIOBOM ATUKHU

JIP 18

Padora ¢ BbicokuM kadecTtBoM. CoOroaet JIP 19
YCTAHOBJICHHBIEC CPOKHU BBITIOJHEHUSI paloT.

BrinonHseT paboTy ¢ BBICOKUM Kau€CTBOM.

Pe3ynbrarhel HE TPeOYIOT KOPPEKTHUPOBOK

HNuuumnaruBHocth. IIpennaraer nepcriektuBHbie u | JIP 21

OpOJyMaHHbIE  WHUIMATUBBI 1O  YJIYYIICHUIO
NeSTETLHOCTH.

[TompnepkuBaeT U pa3BUBACT KOHCTPYKTUBHBIC HJICU
W VHUANWATHBBI KoJier. [IpwHWMaeT akTHBHOE
ydacTue B peanu3anuu HOBBIX U7CH.
CucTeMaTHYecKy U3yvaeT JIYUIIUHA OIBIT U BHEIPSET
€ro B CBOIO padoTy.

II/1.01 MaremaTuka
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2. CTpykTypa ¥ cofep:kaHue 0011e00pa30BaTeIbHOM U CHUIIIMHBI

2.1.00beM TMCHUILIMHBI M BUAbI Y4eOHOH padoThI

Buj yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUNIIMHBI 423

B T.4

OcHoBHOe coaep:kaHue 2173

B T.4..

TEOPETUUYECKOE 00yUCHHE 191

NPAKTHYECKUE 3aHATUSA 80

CamocrosiTesibHas padoTa 150

IIpomexyTouHas aTTecTALMA

1 cemecmp —oughgepenyuposannvlii 3auem 2

2 cemecmp - IK3aMeH
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCIUILINHBI

HaumeHoBaHHe Pa3/1esioB U TeM Conep:xanue y4e0HOTo MaTepualia (OCHOBHOE U MPO(ecCHOHATBHO- O6bem | DopMupyeMble
OpPHEHTHPOBAHHOE), 1a00pPATOPHbIE M MPAKTHYECKUE 3aHATHS, MNPUKJIATHOI MOIYJIb | YacOB | KOMIIETEHIHH
(mpu HAJIMYKH)
OcHOBHOE coepxKaHue
Pasjea 1. [loBTopenne kypca 28
MaTeMaTHKAa OCHOBHOM
HIKOJIbI
Tema 1.1 Cooepiicanue yueono2o mamepuana
Ileas u 327241 MaTeMaTHKH | ba3oBble 3HAHUA U YMEHUS 110 MAaTEMATUKE B IPO(ECCHOHANBHON U B TIOBCEJHEBHON
NPH OCBOCHNH JeSITENIbHOCTH.
CHEeNHAIBLHOCTH 2
Tema 1.2 Cooepiicanue yueono2o mamepuana
Yuciia 1 BHIYUCICHUS. JleicTBUS Ha/I MTOJIOKUTEIBHBIMU M OTPHUIIATEILHBIMU YKCIaMU, OOBIKHOBEHHBIMU U
Beipa:xenus u JNECATUYHBIMU APOOSIMH.
npeodpa3oBaHus JleiicTBus co cTeneHs MU, (OPMYIIbI COKPAIIEHHOTO YMHOXEHUS 2
Tema 1.3 IpodeccHonanbLHO-0PHEHTHPOBAHHOE COIeP/KAHUeE (Coaep:KaHue IPUKIIATHOI0 MOLYJIsA) OK 01.,0K 02.,
I'eomeTpusi Ha IIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Bunb miockux Guryp u ux miomass. [IpakTuko-opueHTUpOBaHHBIE 337a4i B Kypce OK 05., OK 06.,
T€OMETPUH Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooepircanue yueobnozo mamepuana MK 1.2.
IpoueHTHBIE BHIYHCIEHHS [IpocTsie MPOIEHTHI, pa3HbIe CIOCOOBI UX BEIYUCICHUS. CI0KHBIC TPOIIEHTHI 2
Ilpaxmuueckoe 3anamue Ne2
[TporieHTHBIE BBRIUUCTICHUS 2
Tema 1.5 Cooeporcanue yuednozo mamepuana
YpaBHeHHsI H HEPABEHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHBIC YPAaBHEHUS U HEPABCHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Cooepircanue yueonozo mamepuana
Cucrembl ypaBHeHHIl U Crioco0b! penieHns CUCTeM JIMHENHBIX ypaBHeHUH. [TonaTue matpuna 2x2 u 3x3,
HEpPaBeHCTB onpenenuTens MaTpulbl. Meron ["aycca. CuCTEMBI HENTMHENHBIX YPABHEHUM.
CucreMbl HEpaBEHCTB 2

N
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Tema.l.7 Cooeporcanue yuednozo mamepuana
BxoaHoi KOHTPOJIb Boruncnenus u npeobpa3oBanus. YpaBHEHUsI U HEpaBeHCTBa. [ eomeTpus Ha 1
TTOCKOCTH
Koumponvnaa paboma Ne 1 1
CamocrosiTesibHAsi padoTa 00y4ar0InXcst
Pelenue 3aa4 1o u3y4eHHbIM TEMaM 10
[loaroroBKka OTYETOB K MPAKTUYECKUM 3aHATUSIM
Pasnean 2. [Ipsimblie u 28
IVIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Cooeporcanue yuednozo mamepuana
OCHOBHBbIE MOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHUS (TOUYKA, IPsiMas, INIOCKOCTh,
cTepeoMeTPHH. npoctpancTBo). OCHOBHBIE aKCUOMBI cTepeomeTpun. [lepecekaromiuecs,
PacnoJio:keHne NpsAMbIX 1 IapajuieNIbHbIE U CKpeluBaronuecs npsamslie. [[puzHak u cBoricTa
II0CKOCTel CKpEIIUBarONIMXCcs MpsMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI. 2
Tema 2.2 Cooeporcanue yuednozo mamepuana
IHapa/uieJIbHOCTH NPSAMBIX, [TapannenbHble npsiMast ¥ iockocTb. Onpenenenue. [Ipuznak. CoiicTBa (¢
NPSIMOIi M IJI0CKOCTH, nokazatenbcTBoM). [lapannensubie mnockoctu. Onpeaenenue. Ilpusnak. CoiicTBa
IJIOCKOCTEM (c nokazarenbcTBOM). TeTpasap u ero sneMeHThl. [lapannenenunen u ero OK 01.. OK
aneMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPAHEN U TUArOHAJICH MapajuieienuIena. 03. OK’ 04,
[MocTpoenue ceyenuii. Pemenne 3agauy. 4 éK 07, ’
Tema 2.3 Cooepotcanue yueonozo mamepuana
IlepneHAUKYJISIPHOCTH [lepnenaukynsipublie npsimeie. [lapannensHbie npsMble, IEPIEHIUKYIISIPHBIE K
NPSAMBIX, IPSIMOH U IUIOCKOCTH. [IpU3HaK NEPIIEHAUKYISIPHOCTH NIPSIMOM U MIIOCKOCTH. [[0Ka3aTenbCTBO.
IJIOCKOCTH, IIOCKOCTeN [Tepnenaukynsap u HakioHHas. [lepnenaukynspHble maockocTy. [TpuzHak
MEPIIEHANKYISIPHOCTH TUIOCKOCTEN. Jloka3zarenbcTBO. PaccTosiHue B mpocTpaHCcTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NEPHIEHIUKYISPaX. YTOI MEXAY MPIMOMN U IIJIOCKOCTBIO. YTOJI
neprneHauKyJasipax MEXTY IIIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePrKaAHUE (COAepKaAHNe MPUKIATHOT0 MOTYJINA)
MapaieabHble, AxkcuoMmbl crepeoMeTpun. [lepneHauKyaapHOCTh TPSMON U TIIOCKOCTH,
neprneHIuKyJIsipHbIe, MapaJJIEIbHOCTh IBYX NPSIMBIX, HEPIIEHIAUKYISPHBIX MIIOCKOCTH,
MEPIIEHANKYIISPHOCTD TUIOCKOCTEN 4
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CKpelnBaoIue nNpsiMbie

Ilpakmuueckoe 3anamue Ne 4,5
[TapannenbHble, NEpIEHIUKYISPHBIC, CKPEIIUBAIOIINE MIPSIMbIE

Tema 2.6 Cooeporcanue yueonozo mamepuana 1
Pemenne 3axay. IpsiMble u Pacnonoxenue npsiMbIX U MJIOCKOCTEN B MIPOCTpaHCTBE. llepnenanKyasipHOCTD U
IJIOCKOCTH B IPOCTPAHCTBE | APAJUICIBLHOCTD NPAMBIX M INIOCKOCTEH. CKPEIMBAIOIMECs NIPSMBIE
Konmponvnaa paboma No2 1
CamocTosiTesibHAsi padoTa 00y4ar0IMXCst
Pemenne 3ana4 no n3y4eHHbIM TEMaM 10
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Pasnen 3. Koopannatsl n 24
BEKTOPbI
Tema 3.1 Cooepiicanue yueono2o mamepuana
JlekapToBbI KOOPIMHATHI B JlexapToBbI KOOPJIMHATHI B ITpocTpaHcTBe. [Ipocreiinine 3a1aun B KOOpAUHATAX.
npocrpancrse. Paccrosinue Paccrosnue mexay AByMs TOYKaMH, KOOPAUHATHI CEPEIUHBI OTpE3Ka
MEK1Y ABYMSl TOUKAMH.
Koopannatsl cepequHbI
oTpe3Ka 2
Tema 3.2 Cooeporcanue yuednozo mamepuana
BekTopsl B IpocTpaHcTBE. Bexkrops! B npocTpancTBe. Cli0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA OK 01., OK
VYroJ1 MesKI1y BEeKTOpaMH. Ha yncio. Kommianapueie BeKTopbl. CKaJsipHOE NMPOU3BEICHUE BEKTOPOB. 02., 0K 03.,
CkaJisipHOe Ipou3BeAeHNe PasnoxeHne BekTopa no TpeM HEKOMIUIAHAPHBIM BeKTopam. KoopanHaTel BEKTOpa, OK 04., OK 05.
BEKTOPOB CKaJIIPHOE MIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXAY BEKTOPAMHU, YIOJl K 1.2.
MEXKTY MPAMOU U IIJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTAMU. Y PaBHEHUE INTIOCKOCTH.
I'eomeTpuueckuii CMbICH OnpeAenuTens 2x2 4
Tema 3.3 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOIYJINA)
IIpakTHKo- Ilpakmuueckoe 3anamue Ne 6
OpPHEHTHPOBAHHBIE 321a4H KoopannartHas miockocTs. Beruncienue paccTOssHUN Ha INIOCKOCTH.
HA KOOPAMHATHOM Ilpakmuueckoe 3anamue Ne 7
ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuyecTBeHHbIE pacyeThl 4
Tema 3.4 Cooeporcanue yueonozo mamepuana
JlekapToOBbI KOOPJIMHATHI B MPOCTpaHCTBE. BekTophl B pocTpancTe. CrnoxkeHue u 1
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Pemienmne 3agau.
KoopauHatbl 1 BEeKTOPHI

BBIYNTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA 4YKCIIO. KoMIIIaHapHbIE BEKTOPHI.
CkanspHoe npousBeieHue BEKTOpOB. Pa3nokeHne BeKkTopa no TpeM
HEKOMIUIaHApHBIM BekTOpaM. [Ipocreiimme 3axaun B koopauHatax. KoopauHaTel
BEKTOpA, PACCTOSIHUE MEXIAY TOUKAMH, KOOPANHATHI CEPEIUHBI OTPE3Ka, CKAIAPHOE
MPOU3BEIICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXIY BEKTOPaAMU, YTOJI MEXKIY
IPsIMOI M TUIOCKOCTBIO, YTOJI MEXKY INIOCKOCTSIMU

Koumponvnasn paooma Ne 3 1
CamocTosiTesibHAs pad0Ta 00y4al0IIUXCS
Pemienue 3aga4 no U3y4eHHbIM TEMaM 12
[ToaroroBka OTYETOB K MPAKTUYECKAM 3aHITUIM
Pa3znen 4. OcHOBBI 54
TPUTOHOMETPHUMH.
Tpuronomerpuieckue
GyHKuun
Tema 4.1 Cooepircanue yuebnozo mamepuana
TpuroHomerpuyecKue Paanannas mepa yrina. [loBopoT Touku BOKpYTr Hauajia koopauHat. OnpeeneHue
(GYHKIHH MPOU3BOJILHOI0 CHHYCa, KOCUHYCa, TAHT'€HCA U KOTAHT€HCA. 3HAKU CUHYCA, KOCUHYCA, TAHT€HCA U
yria, unciaa. Paguannas u KOTaHI'€HCa [0 YETBEPTAM. 3aBUCUMOCTb MEX1y CUHYCOM, KOCUHYCOM, TAHT€HCOM U OK 01.. OK
rpajycHasi Mepa yrjia KOTAaHT'€HCOM OJTHOTO M TOT'O XK€ yTriia 4 0 012 03
Tema 4.2 Cooepircanue yueonozo mamepuana OIZ 04 OIZ
OcHoOBHBIE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCHHYC, TAHT€HC U KOTAHT'E€HC YIJIOB 05 OIE 06
TPUTOHOMETPUYECKHE U — o . PopmyIibl IPUBEACHUS (’)K 07, ”
TOXKAECTBA. DOPMY.JIBI K 1.2.
NpUBeIeHUA 4
Tema 4.3 Cooepotcanue yueonozo mamepuana
CuHyc, KOCHHYC, TAHT€HC Cymma 1 pa3HoCcTh cuHYcOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC
CYMMBI M Pa3HOCTH JABYX ABoWHOTO yria. @opMyssl MOTOBHHHOTO yriia. [IpeoOpa3oBanne CyMMBI
yriioB. CHHYC H KOCHHYC TPUTOHOMETPUYECKUX (DYHKITUI B TPOU3BEACHUE U TIPOU3BEJICHNE B CYMMY.
ABOWHOTO yrya. ®opmyabl BripaskeHne TpUrOHOMETPUIECKUX (DYHKIHIA yepe3 TAHT€HC TTOJIOBUHHOTO
MOJIOBUHHOIO yrJjia aprymenrta. [Ipeobpa3oBanue MpoCTEUIINX TPUTOHOMETPHUUYECKHUX BBIPAKEHUN 6
Tema 4.4 Cooepircanue yueonozo mamepuana 2
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DyHKUMH, UX CBOMCTBA.
Cnoco0blI 3a1aHMs PYHKIHMH

OO6nactp onpeAeneHusl © MHOXKECTBO 3HadeHHH (PpyHKIMil. Y THOCTD, HEUETHOCTH,
nepuoaudHOCTh QyHKIuH. CriocoOs! 3a1aHus QyHKITHI

Tema 4.5

Cooepotcanue yueonozo mamepuana

Tpuronomerpuyeckune O6nacTp onpesesieHrs U MHOXKECTBO 3HAYEHU N TPUTOHOMETPUUECKHUX (DYHKIIUH.
(pYHKIHMH, HX CBOICTBA U YETHOCTH, HEUETHOCTD, IEPUOUIHOCTD TPUTOHOMETPUYECKUX (pyHKIMiL. CBolicTBa
rpagpuxku U rpaduku QyHKIUNA Y =COSX, y =sinx, y =1gx, Yy =ctgx

Tema 4.6 Cooepiicanue yuebno2o mamepuana

IIpeo6pasosanue rpadukos | CKaTve M pacTsHKEHUE rpa@UKOB TPHTOHOMETPHIECKUX (DYHKIMIA.
TPUITOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

GyHKumi [IpeoGpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKITHIA

Tema 4.7 Onucauue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJINA)
MPOM3BOACTBEHHBIX IlIpakmuueckoe 3anamue Ne 9, 10

NPOLECCOB € MOMOIIbIO
rpaduxoB pyHKUMI

Hcnonb3oBaHre CBOWCTB TPUTOHOMETPUYECKUX (PYHKIIHI B MPOdeCCHOHATBHBIX
3aayax

Tema 4.8 Cooeporcanue yueoHozo mamepuana

OOpartHbIe OO0patHble TpuronoMerpuyeckue Gpynknuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHYECKHUE

byHkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpudeckue YpaBHeHHe COSX =a. YpaBHeHHE Sin X =a. YpaBHeHHe tgx = a, ctgx = a. Pemenne

YPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX ypaBHEHUU TUMOB: [IpocTeiime TpuroHomeTpuyecKue
YpaBHEHUS, CBOASIIMECS K KBAJIPATHBIM, PEIIAEMbIE Pa3/ICICHUEM Ha MHOKUTEIH,
OIHOPOJIHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.10 Cooepiicanue yueono2o mamepuana

Cucrembl CucreMbl MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM
TPUTOHOMETPHUYECKHUX

ypPaBHEeHHU

Tema 4.11 Cooepircanue yueonozo mamepuana

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BhIpakeHUH. Perienue
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Penrenne 3agau. OCHOBBI

TPUTOHOMETPUYECKUX YPABHEHHUN U HEPABEHCTB, B TOM YHCJIE C UCIIOJIb30BaHUEM

TPUTOHOMETPHUH. CBOWCTB ()yHKIIMH.

Tpuronomerpuieckue Koumponvnasa paoboma Ne 4 1

GyHKuun

CamocTosiTesibHAsE padoTa 00y4ar0IMnXCst

Pemenue 3a1a4 o U3y4eHHbIM TEMaM 18

[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM

Pa3nen S. 16

KoMmmuiekcHbie ynciaa

Tema 5.1 Cooeporcanue yuednozo mamepuana

KoMiuiekcHbIe YHucIa [TonsiTue komIuiekcHOro uncia. ConpsiKeHHbIE KOMILJIEKCHBIE YUCIa, MOYJIb U OK 02.. OK
apryMeHT KOMILUIEKCHOTO yrcia. dopma 3amucu KOMIIEKCHOTO Ynciia 03. OK’ 04
(reomeTpuyecKas, TPUrOHOMETpUYECKas, anredbpandeckas). ApudpmeTuueckue C’)K 07 ’
NENCTBUSI C KOMIUIEKCHBIMU YUCIaMU 4 '

Tema 5.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOAYJINA)

Ipumenenne KoMmiLiekcubix | IIpakmuueckoe 3anamue Ne 12, 13

ynces Brinosanenue pacueToB ¢ MOMOIIBI0 KOMIUIEKCHBIX uncell. Mcnonp3oBanue
KOMIUIEKCHBIX YHCel B Po(ecCHOHANBHBIX 3aauax 2

CamocrosiTesibHAA padoTa 00yYaAKOIIUXCH

Pemenne 3a1a4 1o u3y4eHHbIM TEMaM 10

[ToaroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM

Pasnen 6. [IponzBoanasn 49

(pyHK1 UM, ee IPUMEHEHHE

Tema 6.1 Cooepotcanue yueonozo mamepuana OK 01.. OK

IMonsiTHE MPOU3BOTHOIM. OrnpezeneHre YucIOBOM MOCIIEI0BATEIBHOCTH U CITOCOO0BI ee 3a1anus. CBoiicTBa 02 012 03

®opMyJIbl U IPABHIIA YHUCJIOBBIX TIOCNIeIoBaTeNbHOCTEN. OnpeieneHue mpejesa mociae10BaTeIbHOCTH. OIE 04 OIE

g depeHIMPOBAHUA Brruncnenue npenenos nocienoBatenbHocTel. [Ipenen GyHkimm Ha 05 OIE 06
6eckoneunoctu. [lpenen ¢pynkuu B Touke. [lpupamenue aprymenra. [pupamenue 6K 07 ’
dbyHkuuy. 3aga4u, TPUBOASIINE K TOHATHIO MPOU3BOAHON. OnipeaeneHue ’
IIPOM3BOIHOMN. AJITOPUTM OTBICKAHUS TPOU3BOIHOMN 2

Tema 6.2 Cooepotcanue yueonozo mamepuana

IIpousBoaHbIE CyMMBI, ®opmynsl nupdepernunposanus. [IpaBuna nuddepeHunpoBanus 4




Pa3HOCTH, IPOU3BEIEeHMS,
YacTHOTO

Tema 6.3

IIpousBoanbie
TPUTOHOMETPHYECKHX
¢pynxuuii. IIpousBoanas
CJIOKHOM PYyHKIIMU

Cooepotcanue yueonozo mamepuana

Omnpenenenue ciaoxHoi GyHKIMU. [Ipon3BOAHAS TPUTOHOMETPUUECKUX (YHKIIMH.
[IpousBonHas cI0KHON PYyHKIIUU

Tema 6.4

ITonsiTHE HEMPEPBLIBHOCTH
Gynkuuu. Meron
HHTEPBAJIOB

Cooeprcanue yueonozo mamepuana

[Tonsarue HenpepbiBHOCTH (yHKIMU. CBOMcTBa HENpepbIBHOCTH (pyHKIMU. CBSA3b
MEXAYy HENPEPBIBHOCTHIO U TU(DPepeHInpyeMOCThI0 (PYHKIIMH B TOUKE. AJITOPUTM
pelleHns] HepaBeHCTB METOJI0M UHTEPBAJIOB

Tema 6.5
I'eomeTpuuyeckuii u
(pusrueckuid CMbICI
NPOM3BOAHOMI

Cooepotcanue yueonozo mamepuana

I'eomeTpuueckuit CMBICT MPOU3BOAHON (DYHKITUN — YTIIOBOW KOAPDHUITUEHT
KacaTeJlbHOU K Tpaduky GyHKIIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K Tpaduky
GyHKIIUU. AJIITOPUTM COCTaBIICHUS YPaBHEHHsI KacaTelIbHON K rpaduky QyHKIHH

y=f(x)

Tema 6.6

Du3nvYecKnii CMbICJI
NMPOU3BOJAHON B
npogdeccuoHAJIbHBIX 32/1a49aX

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOAYJINA)

Ilpaxmuueckoe 3anamue Ne 14
Ouznyeckuil (MEXaHUYECKUI) CMBICT POU3BOJHOM — MTHOBEHHAsI CKOPOCTD B

MoMeHT BpemenH t: v = S'(t)

Tema 6.7
MOHOTOHHOCTH PyHKUMH.
Touku 3kcTpemMyma

Cooepotcanue yueonozo mamepuana

Bo3spacTtanus u yosiBaHUs (YyHKIIMH, COOTBETCTBHE BO3pACTaHUs U YObIBaHUS

(G yHKIHMM 3HAKy MPOU3BOAHON. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBUE 3HAaKa BTOPOU MPOU3BOAHON BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3a7auu Ha MAKCUMyM U MUHUMYM. [IOoHsATHE acHMOTOTHI, CIOCOOBI UX
orpeneneHus. AJITOPUTM UCCIIEe0BaHUs (YHKIIMH U IOCTPOEHUS ee rpaduka ¢
MOMOIIBIO TPOU3BOAHOM. JIpoOHO-NTMHENHas QyHKIUS

Tema 6.8
HccaenoBanne pyHkuuu u
MOCTpOoeHHe rpapuKoB

Cooeporcanue yuedonozo mamepuana

UccnenoBanue GyHKIMKM HA MOHOTOHHOCTh M TIOCTPOEHUE IpapuKoB

Tema 6.9

Cooepotcanue yueonozo mamepuana
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Haunboabinee 1 HanMeHb1IEE
3HaYeHue QyHKINH

HaxoxneHre HanOoIbIIero 1 HAMMEHBIIIETO 3HaYeHUsT QYHKITUH, TTOCTPOCHHE
rpa)KOB MHOTOUYJICHOB C MCIOJIb30BAHUEM alllapaTa MaTeMaTUYeCKOro aHaIn3a

JuddepennupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNEe NPUKJIATHOTO MOAYJINA)
Haxo:kaenue onTuMaibHoro | Haubonblee M HanMeHblIee 3HaYEHUE QyHKIMN 2
pe3yJbTaTa ¢ MOMOIIbIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NpOM3BOIHOIN B HaxoxneHne onTuMalbHOTO pe3yJibTaTa ¢ IOMONIBIO POU3BOIHOM B MPAKTHYECKUX 2
NMPAKTHYECKHUX 3a/1a4axX 3ama4dax
Tema 6.11 Cooepoicanue yueonozo mamepuana
Pemenne 3aiau. dopmynsl u ipaBuia quddepentmpoBanus. MccnenoBanue GyHKINHA ¢ TOMOIIBIO 1
IpousBoaHas GyHKIHH, €€ npou3BoiHOM. Hanbounbliee 1 HauMeHbllee 3HaUeHue HyHKIUN
NpUMeHeHHne Koumponvnaa paboma Ne 5 1
CamocrosiTeibHAA padoTa 00y4aOIIMXCH
Pemienue 3a1a4 1o n3y4eHHBIM TEMaM 12
IToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znesn 7. MHOTOrpaHHUKH U 60
TeJia BpalleHust
Tema 7.1 Cooepircanue yuebnozo mamepuana
Bepumiunbl, pedpa, rpanu [Tonsitne MHOTOrpaHHMKa. Ero snemMeHTsl: BepuinHbl, pedpa, rpanu. /uaroHans.
MHOIOrPaHHHKA Ceuenue. Brimykiible ¥ HEBBITYKIIbIE MHOTOTPAaHHUKH 2 OK 01.. OK
Tema 7.2 Cooepircanue yueonozo mamepuana 0 OIE 03
ITpusma, ee cocrasisiiomme, | Ilonarue npusmel. Ee ocHoBanus u 60koBbIe rpanu. Beicota mpusmel. Ilpsamas u OIZ 04 OIE
ceuenue. [Ilpamas u HakJioHHas npusma. [IpaBunbsHas npusma. Ee ceuenne 05 OIZ 06
NpaBUWJIbLHASA MPU3MBI 2 (’)K 07 C
Tema 7.3. Cooeporcanue yuednozo mamepuana K 1 2'
[Hapanaeaenunen, Kyo. [Tapannenenumen, CBOMCTBa MPsIMOYTOJIBHOTO Mapajuienenunena, kyo. Ceuenue o
Ceuenue Kkyo0a, Ky0a, mapauienenumnesa
napajuiejienumnena 2
Tema 7.4 Cooepircanue yuebnozo mamepuana
IMMupamuaa, ee [Mupamuna u ee anementsl. Ceuenue nupamusl. [IpaBuibHas nupamuaa. 2
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COCTABJISIIONIHE, CCYCHME.
IIpaBuiabHass nupamMuaa.
YcedyeHnHass mupaMuaa

YceuenHnas nupamuia

Tema 7.5

bokoBas u moiHas
MOBEPXHOCTH NMPU3MBI,
NUPaMUIbI

Cooeprcanue yuedonozo mamepuana

[1nomaas OOKOBOI U MONTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI

Tema 7.6

CummeTpus B KyOe,
napaJiJelienumnese, npusme,
nupamuje

Cooeprcanue yueonozo mamepuana

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH. CI/IMMCTpI/I}I B KY6C,
nmapajuiCaenuncac, mpu3Me, mupaMmmuac

Tema 7.7
IIpumepsl cumMMeTpuil B
npodeccuu

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepKAHNE NPUKJIATHOT0 MOAYJIA)

CumMeTpusi B IpUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY

IlIpakmuueckoe 3anamue Ne 17, 18
Cummetpus B mpodeccun

Tema 7.8 Cooeporcanue yueonozo mamepuana

IIpaBuiIbHBbIE [TonsiTHE MpaBUIIBHOTO MHOTOrpaHHKKa. CBOICTBA MPAaBUIIbHBIX MHOTOIPAHHUKOB
MHOTOIPAHHMKH, HX

CBOJiCTBA

Tema 7.9 Cooepircanue yuebnozo mamepuana

uaunap, ero
cocrapjsonue. Ceuenue
HUJIMHIPA

Hunuaap u ero snemenThl. CeueHue MWIMHIpa (MapajjieIbHOe OCHOBAHUIO M OCH).

PazBepTka nununapa

Tema 7.10
Komnyc, ero cocrasiasirouume.
CeuyeHne KoHyca

Cooepotcanue yueonozo mamepuana

Konyc u ero snementsl. CeueHnue KoHyca (MapauieibHOe OCHOBAaHUIO U
MPOXOsIIee Yepe3 BEPIINHY), KOHUUECKHe ceueHus. Pa3BepTka nuiaInHIpa

Tema 7.11
Yceyennbiil KoHyc. CeueHue
YCE€YEHHOI0 KOHYCa

Cooeporcanue yuednozo mamepuana

Yceuennsiit koHyc. Ero oOpa3zyromias u BeicoTa. CedeHrne yCeueHHOTO KOHYca

Tema 7.12
IIlap u cepa, ux ceyeHus

Cooeporcanue yuednozo mamepuana

ap u cepa. Bzanmuoe pacnonoxenue chepsl u miockocty. CeueHue mapa,
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cdepsl

Tema 7.13
IlousiTHe 00 00HLEMeE Tes1A.
OTtHonleHue 00LEMOB

Cooepicanue yuedonozo mamepuana

[TonsiTue 06 o0beMe Tena. O6beM Kyda U MPSIMOYTOJIBHOTO Mapalijieenunesaa.
O0wem npusmebl 1 wHHAPA. OTHOIIEHHE 00HEMOB TIOJJOOHBIX TEI.

MOJXO00OHBIX TeJl ['eomeTpuueckuii CMBICH ONPEAEIUTENS 3-TO MOPSAIKa 2
Tema 7.14 Cooeporcanue yuednozo mamepuana
O0beMbl M ILTOLIAIH O6bembl mupamMuabl U Konyca. O0beM mapa. [lnomaan moBepxHocTei el 2
MOBEPXHOCTEH TeJl Ilpakmuueckoe 3anamue Ne 19
[1nomany moBepxHOCTEN MHOTOTPAHHUKOB U TEJ BpallleHUs 2
Ilpakmuueckoe 3anamue Ne 20
OO6beMbl MHOTOTPAaHHUKOB U TEJl BpaIlleHUS 2
Tema 7.16 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJINA)
I'eoMeTpHUeCKHE Ilpakmuueckoe 3anamue Ne 21, 22
KOMOMHAIIMH HA MPAKTHKE Hcnonp3oBanne koMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
OPUEHTHPOBOYHBIX 3a/1a4ax 4
Tema 7.17 Cooepoicanue yuednozo mamepuana
Pemenue 3agau. OO6beMbl U IUIOIIAU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIlCHUS 1
MHOrOrpaHHUKHY 4 TeJjia Koumponvnaa paboma Ne 6 1
BpallleHUusl
CamocrosiTesibHAsA padoTa 00y4aOIIMXCH
Pemenne 3a1a4 1o u3y4eHHbIM TEMaM 20
[ToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znen 8. IlepBooOpa3nas 22
(pyHK1UH, ee IPUMEHEHHE
Tema 8.1 Cooepotcanue yueonozo mamepuana (%K (())1K’ (%K
IlepBooOpa3nas pyHKumm. 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA ABUKEHUS 110 U3BECTHOM cKopocTH. [loHsiTHE 012 04 OIZ
IIpaBu/ia HAXO0KIEHUSA uHTerpupoBanus. O3HAKOMIJICHHE C TIOHATHEM MHTETpalia U IepBOOOpa3HOM U ee 05 OIE 06
NnepBoOOPa3HbIX MIPOU3BOIHOM, BBIYMCIICHHE TTEPBOOOPA3HOM JIsl TaHHOHM QyHKIMH. Tadnuia 6K 07 ’
dbopMyIT ISl HAXOXKIEHUS TePBOOOPa3HBIX. V3ydeHne mpaBuia BEIYUCICHUS '
nepBooOpa3HOM 2
Tema 8.2 Cooepircanue yueonozo mamepuana 2
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I[liomaas KPUBOJIUHEHHOM
Tpaneuuu. Dopmyia
HbroTrona-Jleiionuna

3anauu, TpUBOASIINE K MOHATUIO ONPEEICHHOTO HHTErpalia — O BRIUUCICHUU
IUIOIIAY KPUBOJMHEWHON Tpanenuuu, o nepemMenieHuu Touku. [lonstue
OIpe/IeNIEHHOr 0 MHTerpana. I'eomerprueckuii 1 GU3NUECKUI CMBICH ONPENEIEHHOTO
uHTerpana. ®opmyna HeroTona-JleiOHuia

Tema 8.3 Cooepiicanue yueono2o mamepuana
HeonpenesieHHbli U [TonsiTue HeonpeeIeHHOTO UHTErpaia
omnpeaeJeHHbIH HHTErpajibl 2
Tema 8.4 Cooepircanue yuebnozo mamepuana
IousiTHe 00 onpeaeJJeHHOM ['eomeTprueckuii CMBICH ONPEICICHHOTO HHTETpalia
HHTerpaJje Kak njiomauu
KPHUBOJIMHEHHON Tpanmeuun 2
TeMma 8.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)
OnpeaeaeHHbIii HHTerpajg B | [ COMETPUYECKUI CMBICI ONpeieNeHHOro nHTerpana. dopmyna HerotoHa-
JKM3HU Jleitbnuna. Pemenue 3a1a4 Ha MPUMEHEHUE UHTETpasia sl BBIYUCICHUS
(bU3UYECKUX BEITUYUH U TUIOMA e
IlIpakmuueckoe 3anamue Ne 23, 24
OnpeneneHHbIN HHTErpal Ipyu peIIeHUN MPUKIAIHBIX 3a/1a4 4
TeMma 8.6 Cooepotcanue yueonozo mamepuana
Pemenue 3aau. ITepBooOpa3nas pyukiuu. [IpaBuna HaxoxaeHUs epBooOpa3HbIX. Ee nmpuMeHeHue 1
IlepBooOpa3nas pyuxkuum, ee | Konmpoavnaa paboma Ne 7 1
NpUMeHeHHne
CamocrosiTesibHAs padoTa 00y4aIMXCH
Pemenue 3a1a4 no u3y4yeHHbIM TEMaM 8
[ToaroroBka 0T4€TOB K MPAKTUYECKUM 3aHATUSIM
Pa3znen 9. 22 |OKO0I., 0K 02.,
CTeneHu u KOPpHU. OK 03., OK 04.,
CrenenHasi pyHKUMS OK 05., OK 07.
Tema 9.1 Cooeporcanue yuednozo mamepuana
Crenennasi pynkuusi, ee TloHsATHE KOPHS N-0ii CTENEH! U3 JAeiCTBUTEIBHOrO uncia. dyrkiuu y = ¥/X ux
CBOICTB2 cBoiicTBa u rpaduku. CBoWCcTBa KOPHS N-0i CTENEeHU 2
Tema 9.2 Cooeporcanue yuednozo mamepuana 4
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IIpeoOpa3oBanue
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTENeHH

[IpeoOpazoBaHne HpparMOHATBLHBIX BEIPAKEHUN

Tema 9.3
CBoiicTBa CTENEHHU €
PALMOHAJIBHBIM U

Cooeprcanue yuedonozo mamepuana

[TonsiTHE cTENEeHN ¢ TI0OBIM pallMOHATIBHBIM MOKa3aTeneM. CTeneHHble PYHKIINH,
UX CBOMCTBa U rpaQuKu

e CTBUTEIbLHBIM
NOKa3aTeJIsIMH 2
Tema 9.4 Cooepiicanue yueono2o mamepuana
Pemenne HppanHoOHAJLHBIX | PABHOCHMIIEHOCTE MPPALMOHANILHBEIX YPABHEHUN ¥ HEPABEHCTB. MeToabI NX
YPABHEHMI U HEPABEHCTB penienus. Pemenue nppanuoHaabHbIX YpaBHEHHUN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenmne uppaioHanbHbIX YpaBHEHU U HEPABEHCTB 2
Tema 9.5 Cooepircanue yuebnozo mamepuana
CTeneHu M KOPHH. Onpenenenue crenHoit pyHkimu. Mcnonap3oBaHne ee CBOMCTB MPU PEIICHUU 1
Crenennast yHkumus YPAaBHEHHUW U HEPABEHCTB
Koumponvnaa paboma Ne 8 1
CamocrosiTesibHAsA padoTa 00y4aOIUXCH
Pemenue 3a1a4 no u3y4eHHbIM TEMaM 8
ITonroToBKa OTYETOB K MPAKTUYECKUM 3aHITUIM
Pa3nea 10. 18
IokazaTenbHast QyHKIMSA
Tema 10.1 Cooeporcanue yuednozo mamepuana
IlokasarenbHas pynknus, ee | CTENEHb ¢ IPOM3BOJILHBIM JEHCTBUTENLHBIM II0Ka3aTeneM. Onpenenenue OK 01.. OK 02
CBOlicTBA MOKa3aTeIbHON (PYHKINH, €e CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM OK 0 3” OK 0 4"
nokaszaTenbHON (pyHKIUH. Penenne noka3aTelbHbIX YpaBHEHUN (yHKIIMOHAIBHO- OK 0 5" OK 07"
rpaduuecKkuM MEeTO0M 2 iy '
Tema 10.2 Cooeporcanue yueonozo mamepuana HK1.2.

Pemienue nokasareabHbIX
YPaBHEHHMI M HEPABEHCTB

Pemrenne nokasarenbHbIX YpaBHEHUN METOAOM YpaBHUBAHUS ITOKA3aTENEH,
METOJOM HOBOM MepeMeHHOU, PyHKIIMOHATBHO-TpaduueckuM MeTofoM. Perenue
IIOKa3aTEIbHBIX HEPABEHCTB
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Ilpakmuueckoe 3anamue Ne 26, 27

Pemenue nokazaTenbHBIX YpaBHEHUI 1 HEPABEHCTB 4
Tema 10.3 Cooepiicanue yueono2o mamepuana
Cucrembl noka3zateabHbIX Pemienne cucrem nokasaTesbHbIX YpaBHEHUI
ypaBHeHHUii 2
Tema 10.4 Cooepircanue yuebnozo mamepuana
Pemenne 3amau. Pemrenne nokasarenbHbIX YPaBHEHUN METOAOM YpaBHHUBAHUSA ITOKA3aTEIEN U 1
IlokasareabHast GyHKIUS METOJIOM BBEJICHUSI HOBOU MepeMeHHOM. Perienne nokasaTelbHbIX HEPAaBEHCTB
Koumponvnaa paboma Ne 9 1
CamocrosiTebHAsA padoTa 00y4Yar0LIMXCH
Pemenue 3a7a4 1o u3y4eHHBIM TEMaM 8
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 11. Jlorapudgmsi. 32
Jlorapupmuveckas
pyHKuus
Tema 11.1 Cooeporcanue yuebnozo mamepuana
Jlorapugm gucaa. Jlorapudm uncna. JlecATUYHBIN U HATYPAIbHBIN JIOTapU(PMBbI, YUCIIO €
JlecaTUUHBIN 1
HATypaJbHBbIN JIorapudmel,
YHCJII0 € 2 OK 01.,0K 02.,
Tema 11.2 Cooeporcanue yueonozo mamepuana OK 03., 0K 04.,
CaoiicTBa Jorapudmos. CaoiicTBa norapudmon. Oneparus J0rapupMUpOBaHUsL. OK 05., OK 07.
Omnepanus
Jorapu(pMmupoBaHus 4 [IK 1.2.
Tema 11.3 Cooepircanue yueonozo mamepuana
Jlorapugmuyeckas Jlorapudmuueckas GyHKIUS U ee CBOMcTBa 2
(pyHKuus, ee CBOMCTBA
Tema 11.4 Cooeporcanue yueonozo mamepuana
Pemenne jorapupmuyeckux | [lonsarue norapudpmudeckoro ypapuenus. Onepanus noreHuuposanus. Tpu
YpaBHEHHIT H HEPABEHCTB OCHOBHBIX METO/Ia PEIICHHS JIOTapU(PMUUECKUX YPaBHEHUM: (yHKIIMOHAIILHO-
rpadu4ecKuii, METO] MOTEHIIMPOBAHHUS, METO BBEICHUSI HOBOM MEPEMEHHOM. 4
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Jlorapudmudeckne HEPaBEHCTBA

Ilpakmuueckoe 3anamue Ne 28

Pemenue norapupMuyeckux ypaBHEHUN U HEPABEHCTB 2
Tema 11.5 Cooepircanue yueonozo mamepuana
CucreMbl JJorapupmMudeckux | AJTOPUTM PENIEHUs CUCTEMbI ypaBHEHUH. PaBHOCHMIIBHOCTE JIorapuMuIecKux
YPaBHEeHHU YPaBHEHU U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaHNe NPUKJIATHOT0 MOAYJINA)
Jlorapu¢msbl B npupoae u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHHKe [Tpumenenwne norapudma. Jlorapupmuueckas crimpaib B mpupoje. Ee
MaTeMaTUYE€CKHUE CBOMCTBA 4
Tema 11.7 Cooepircanue yueonozo mamepuana
Pemenns 3agauv. Jlorapudmuueckas pyHkuus. Pemenne npocredux JorapupMuyecKux ypaBHEHUN 1
Jlorapudgmsl. Koumponvnaa paboma Ne 10 1
Jlorapupmuueckas GyHkuus
CamocrosiTesibHAsA padoTa 00y4arOIIMXCs
Pemenue 3aa4 no u3y4yeHHbIM TEMaM 10
[ToaroroBka OTYETOB K MPAKTHYECKUM 3aHATUSIM
Paznen 12. 14
MHoxkecTBa. DJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yuednozo mamepuana
MHoxecTBa [Tonsitue MmuoxkectBa. [logmMHokecTBO. Oniepaliu ¢ MHOKECTBaMU 2
Tema 12.2 IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE NPUKJIATHOTO MOIYJINA) OK 01.. OK 02
Onepauuu ¢ MHo:kecTBamu | [Ipakmuueckoe 3anamue Ne 31 OK 03" OK 04"
Omnepanus ¢ MHOXeCTBaMu. PelieHne npukiiagHbIx 3a1a4 2 ” ”
Tema 12.3 Cooepotcanue yueonozo mamepuana OK 05., OK 07.
I'padwr [Tonsitue rpada. Cesa3HbI rpad, nepeBo, MUK rpad HaA TUIOCKOCTH 2
Ilpakmuueckan paboma Ne 32
Crnioco6s1 3a1anus rpagoB. 2
Tema 12.4 Cooeporcanue yuednozo mamepuana
Pemenue 3axa4. MuoxecrBa. | Onepanus ¢ MHOKecTBaMu. OnucaHne peaabHbIX CUTYallUi ¢ TOMOIIBI0 MHOKECTB. 1

[Ipumenenue rpadoB K pelIeHUIO 3a1a4
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I'padbl u uX npuMeHeHUe

‘ Koumponvnasn paooma Ne 11

CamocrosiTesibHasi padoTa 00y4yaromuxcs
Pemenue 3a1a4 mo U3y4eHHbIM TEMaM

[ToaroroBka OT4ETOB K MPAKTUYECKUM 3aHITUAM :
Paznen 13. 28
DJieMeHTbl KOMOMHATOPUKH,
CTATHUCTUKH U TEOPUH
BEPOATHOCTEM
Tema 13.1 Cooeporcanue yueonozo mamepuana 2
OcHOBHBIE IOHATHSH [TepecTtanoBKM, pa3MENICHUS], COUECTAHUA.
KOMOMHATOPHKH
Tema 13.2 Cooepircanue yuedbnozo mamepuana 2
CoObITHE, BEPOSTHOCTH CoBMeECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
coObITHs. Ci102KeHUE U YcnoBHas BEpOATHOCT. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHS. TeopeMbl
YMHOKEHHE BEPOSITHOCTENH BEPOSITHOCTH TIPOU3BEICHUS COOBITHIA.
Tema 13.3 IpodecconanbLHO-0PHEHTHPOBAHHOE COleP/KAHMeE (Coaep:KaHue IPUKIIATHOI0 MOLYJIsA) OK 01.,0K 02.,
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUYUBOCTH. CTaTUCTHYECKOE OK 03., OK 04.,
npodecCHOHATLHBIX 3a7a4ax | ONPEICICHHE BEPOSITHOCTH. OrieHka BEpOSITHOCTH COOBITHUS OK 05., OK 07.
Ilpakmuueckoe 3anamue Ne 33, 34
BepositHOCTB B MpoeccCHOHANIBHBIX 3a1a4ax
4
Tema 13.4 Cooeporcanue yuednozo mamepuana 2
JIucKpeTHAsA cJIydaiiHas Bunsl cnydaiinbix BenuunH. OnpeneneHne JUCKPETHON CIIy9allHOW BEJIMYHHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeaesieHUs TUCKPETHOM CllydyailHOUM Bean4YuHbl. Ee unciioBbie
pacnpeneaeHust XapaKTePUCTUKHU
Tema 13.5 Cooeporcanue yuednozo mamepuana 2

3agaum MaTeMaTH4YeCKO
CTATHCTUKH

Bapuanunonssiii psaa. [lonuron yactor u ructorpaMmma. CTaTUCTUYECKUE
XapaKTEepUCTUKHU psiaa HAOIIOJAEMBbIX TaHHBIX

Tema 13.6

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE MPUKIATHOTO MOIYJINA)

[TepBuuHas 06pabOTKa CTATUCTUYECKHUX JaHHBIX. [ paduueckoe ux mpencraBieHue.
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CocTaBJjenue TadJaun v
AMArpaMM Ha MPAKTHKe

HaXO)KI[eHI/IC CpCaAHUX XaPAKTCPUCTHK, H&6J’IIOI[8.CMBIX JaHHBbIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocraBienue TabnuIl ¥ JUarpaMM Ipy peIeHUH MPUKIaJAHbIX 3a/1a4

4
Tema 13.7 Cooepircanue yueonozo mamepuana
Pemenue 3axa4. DiieMeHTbl | DJIEMEHTHI KOMOUHATOpUKHU. COOBITHE, BEPOSTHOCTH COOBITUS. CIIOXKEHUE U
KOMOMHATOPHUKH, YMHOEHHUE BEPOSTHOCTEN 1
CTATHUCTUKH U TEOPHH Konumponvnaa paboma Ne 12 1
BEPOSITHOCTEH
CamocrosiTebHAsA padoTa 00y4Yar0LIMXCH
Pemenue 3a1a4 1no u3y4yeHHbIM TEMaM 10
[ToaroroBka OTYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 14. 28
YpaBHeHUs] 1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yuednozo mamepuana 2
PaBHOCHIILHOCTH YpaBHeHHit | PABHOCHMIIEHOCTE ypaBHEHMI U HEpaBeHCTB. Onpenenenus. OCHOBHEIE TEOPEMBI
1 HEPaBEHCTB. PaBHOCHIIBHBIX MIEpeX0jiaX B YPaBHEHHIX U HEepaBeHCTBaX. OOIIe METOIbI
OO0mme MmeToabI pelIeHust peleHusl ypaBHEHU: IEPexX0/1 OT paBeHCTBa (YHKIIUM K PAaBEHCTBY apryMEHTOB
JUISE MOHOTOHHBIX (DYHKIIUN, METOJT Pa3JIOKEHHUS HA MHOXKHUTEIN, METO]T BBEJICHUS
HOBOM MepeMeHHOM, QYHKIIMOHAIBHO-TpaduuecKkuii MeTo
Tema 14.2 Cooeporcanue yuedno2o mamepuana 2 OK 01., OK 02.,
I'paduyeckuii MmeToa OO01re METOIBI PEIICHUST HEPABEHCTB: TIEPEXO0] OT CPAaBHEHUS 3HAYCHUH (QYHKIIHHA K OK 03., OK 04.,
pelleHnsl ypaBHEHHIA, CPaBHEHMIO 3HaYEHUI apryMEeHTOB AJI1 MOHOTOHHBIX (DYHKUUN, METO]T UHTEPBAJIOB, OK 05., OK 06.,
HEPABEHCTB (hyHKIMOHABHO-Tpaduyeckuii MeTo 1. I padudecknii MeTo 1 pelIeHus ypaBHECHUH 1 OK 07.
HEpPABEHCTB IIK 1.2.
Tema 14.3 Cooeporcanue yuednozo mamepuana 4
YpaBuenus u HepaBencrBa ¢ | Onpeneneuue moayns. Packpeitie Moy o onpeaenenuto. Ilpocreimmue
MoOyJieM ypaBHEHHUSI U HEPABEHCTBA ¢ MoyJieM. [I[pruMeHeHne paBHOCUIIBbHBIX NEPEXO0/IOB B
OTpeIeTICHHBIX TUITaX YPaBHEHUN U HEPABEHCTB C MOIYJIEM
Tema 14.4 Cooepircanue yueonozo mamepuana 2

3HakoMCTBO ¢ napametpoM. [IpocTeiiline ypaBHEHHs U HEPABEHCTBA C IAPaMETPOM
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YpaBHeHUs1 1 HEPABEHCTBA €

napamMerTpom
Tema 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAepPKAHNE NPUKJIATHOTO MOAYJIA)
CocTaBjieHHue U peuienue HpaRanecmle 3aHsaTHs Ne 37, 38, 39

HpO(l)eCCI/IOHaJ'IbHI)IX 3aaa4 ¢ Perienne TeKCTOBBIX 3a7a4 Hpoq)eCCHOHaHBHOFO COJCpKaHUA

NMOMOIILIO YPABHEHH i 6
Tema 14.6 IpakTnyeckoe 3ansatue Ne 40

Pemenue 3axau. YpaBaenusi | OOuirie MeTo bl pelieHUs] YpaBHEHUN. Y paBHEHMs U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napamMmeTpamu 2
CamocrosiTeJibHAs padoTa 00yYal0IUXCA 10
Pemenue 3a7a4 1o u3y4eHHBIM TEeMaM

[TonroToBKa OTYETOB K MPAKTUUYSCKUM 3AHITHAM

Bcero: 423
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3. YcaoBusi peaau3zanuu NporpaMmmbl 001e00pa3oBaTeJbHO U CHUILTHHbI

3.1. [lns peanu3alu NPOrpaMMbl JUCHUIIIHHBI J0JKHbI ObITH
NpeayCMOTPEHBI CJIeAyI0lUe crielualbHble MOMeIeHus :
Peanuzarus nporpamMmbl JUCHUILTUHBI TpeOyeT HaIU4UMs yueOHOro kabuHeTa
MaTEeMaTHKH.
O6GopynoBaHue yueOHOTO KaOMHeTa:
MI0CaI0OYHBIC MECTa 10 KOJTMUYECTBY 00YJarOIINXCS;
pabodee MecTO MpernoIaBaTels;
KOMIUIEKT Y4eOHO-HAIJISATHBIX TTOCOOMIA;
KOMIUIEKT 3JI€KTPOHHBIX BHIEOMATEPUATIOB;
3a/IaHusl 1711 KOHTPOJIBHBIX padoT;
npo(heCcCHOHATIEHO OPUEHTUPOBAHHBIE 3a/1aHUS:
MaTepuaibl YK3aMeHa.
Texuuyeckue cpeacTBa 0OyUeHHUS:
o NEPCOHAIbHBII  KOMIBIOTEp  C  JIMUEH3UOHHBIM  IPOrpPaMMHBIM
o0ecIeYeHUEM;
o IPOEKTOP C IKPAHOM.

3.2.AndopmannonHoe odecnevyeHne 00ydIeHust
3.2.1. OcHOBHBIE IEYATHbIE U JJIEKTPOHHbIC U3IAHUS

1. AmumoB II.A. Martematuka: aireOpa W Hayajga MaTeMaTHYECKOrO aHaJM3a,
reoMmeTpusi. AnreOpa ¥ Hayaia matemMatuyeckoro anamusa 10-11 kmacc. YueOHUK.
bazoBeiii 1 yriny0neHnsiii yposenb./IIILA. Anumos, FO.M. Konsrun, M.B. TkaueBa u
ap. — Mocksa: [Ipocsemenue, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHAIM3a,
reometpusi. ['eomerpus.10-11 kmacc. YueOHuk. ba3oBblii U yriIyOJICHHBIA YPOBEHB/
JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap. — Mocksa: [Ipoceemenue, 2021.-
287c.

JlonoiHuTE IbHAS yueOHAas JuTepaTypa:

1. boromosioB H.B. MaremaTtuka. Anre6pa v Hauana aHaiau3a. ba3oBelil ypOBEHB:
10—11 xmaccel: y4eOHMK 111 cpeaHero obmiero obpazoBanusi/ H.B. bBoromosnos. -
MockBa: MzpatensctBo [Opaitt, 2023.- 241c.- (O6meoOpa3oBaTeIbHbIN IUKII). -
ISBN 978-5-534-16084-0. - Texkct: nsnexktpoHHbIi// OOpa3oBarenbHas miatdopma
FOpaiit - URL.: https://urait.ru/bcode/530391

2. I'ycee B.A. Maremaruka. ['eomerpusi. ba3oBbiii ypoBenb: 10-11 kmaccsr:
yaeOHUK Juisi  cpeaHero ooOmero oOpaszoBanms/ B.A.T'yceB, W.b. Koxyxos,
A.A. Tlpokodwes. - 2-¢ u3a., ucnp. u gom. - MockBa: UzmarensctBo Opaiit, 2023. -
281c.-  (OOmeobpaszoBarenbubiii  nuki). - ISBN 978-5-534-16085-7.  -Tekcr:
anekTpoHHbli//  OOpasoBarenpHass  mnatgpopma  IOpait  [caiir]. -  URL:
https://urait.ru/bcode/530392
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4. KoHTpOJIb M OLIEeHKA Pe3yJIbTATOB OCBOEHUS TUCHMUIIINHBI

:KOHTpOHL H OICHKa

pPacKphIBAIOTCA  4Yepe3

YCBOCHHBIE

3HaHUA H

npruoOpeTeHHbIe 00YYarOUUMUCS YMEHHUS, HallpaBJIeHHbIe Ha (hOpMHUpPOBaHKE OOIIUX
U npodeccuoHaNbHBIX KoMmeTeHIni. KoMrereHuun A0mKHBI ObITh COOTHECEHBI C
NPEeIMETHBIMU pe3yibTaTaMu. JlJis KOHTpOJIA M OIIGHKH pPe3yJbTaTOB OOy4eHHUS
npernojiaBaresib BbIOMpaeT (OpMBI M METOABI C YYETOM MpOoQecCHOHAIU3AINH
oOy4eHus 10 MPOrpaMMe AUCIUTLIINHBL.

Kon u nHaumeHnoBanme
¢GopMupyeMbIX KOMIIeTEHUM I

Pazgen/Tema

Tun oneHoYHbIX
MepOonpPUATHI

OK 01. BribupaTs ciocoOsbI
peleHust 3a1a4 TpopeCcCUOHATLHON
JeSITeIbHOCTH TPUMEHHUTEITBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasznen 1. Temnr 1.1; 1.2.; 1.3.;
1.4.15.;16.;1.7.

Pasmen 2. Teme1 2.1.;2.2.;2.3.;2.4.;
2.5.;2.6.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasnen 6. Temr1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pazgen 7. Temnr 7.1.; 7.2.;7.3.; 7.4.;
75.;76.;7.7.;7.8.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.;9.3.; 9.4.;
9.5.

Pasmen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgen 11. Temsr 11.1.; 11.2.; 11.3.;
11.4.;11.5,;11.6.; 11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3,;
13.4.;13.5.;13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE CPEACTBA MTOUCKA,
aHaJM3a U UHTEpIpEeTaIu
uHpopMalUy HTUHPOPMALMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a7a4 NpoQeccuoHaIbHOR
JeSATeIbHOCTH

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;16.;1.7.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasgen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10;
6.11.

Pazgen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
75.;76.;7.7.;78.;7.9.;7.10,;
7.11.;7.12.;7.13.;7.14.; 7.15.;
7.16.; 7.17.

- YCTHBIU OIIPOC;

- (QpoHTATBHBIAOIPOC;

- OIIEHKa KOHTPOJIbHBIX
pabor;

- HaONIOZCHHE 33 XOJI0OM
BBITIOJTHCHUS
nabopaTopHBIX paboT;

- OIICHKA BHITIOJTHCHHUS
nabopaTopHBIX paboT;

- OIIEHKA MPAKTUICCKUX
paboT (pemieHus
KayeCTBEHHBIX,
pacueTHBIX,
npohecCuOHaTBHO
OpPUEHTUPOBAHHBIX 3a71a4);
- OIIEHKA TECTOBBIX
3aJIaHUi;

- HaOJIOJEHYE 3a XOI0M
BBITIOJTHEHUS
WHIMBUTYaTbHBIX
MIPOEKTOB U OIIEHKA
BBITIOJTHEHHBIX TIPOCKTORB,;
- BBINIOJIHEHUE
9K3aMEHAIIMOHHBIX
3aJlaHu i
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Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temrr 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgenm 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgem 11. Temsr 11.1.; 11.2.; 11.3.;
11.4.;115.;11.6.;11.7.

Pazgem 13 Temnr 13.1.; 13.2.; 13.3;
13.4.;13.5.; 13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 03. IinanupoBats u
pealn30BBIBATH COOCTBEHHOE
npoeCCHOHATFHOE
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccuoHaIbHOHI cdepe,
UCIIOJIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUIX

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;16.;1.7.

Pasznen 2. Temn1 2.1.;2.2.;2.3.;2.4.;
2.5.;2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasnen 4. Temr1 4.1.;4.2.: 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3nmen 6. Temu1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.; 6.9.; 6.10,;
6.11.

Pazgen 7. Temer 7.1.; 7.2.; 7.3.; 7.4.;
75.;7.6.;7.7.;7.8.;7.9.; 7.10.;
7.11.;7.12.;7.13.;7.14.; 7.15,;
7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temer 9.1.;9.2.;9.3.; 9.4.;
9.5.

Paszmen 10. Temsr 10.1.; 10.2.; 10.3;
10.4.

Pazmen 11. Temsr 11.1.;11.2.; 11.3;
11.4.;115.;11.6.;11.7.

Paszmen 13 Temsr 13.1.; 13.2.; 13.3,;
13.4.; 13.5.; 13.6.; 13.7.

Pasnen 14. Temnr 14.1.; 14.2.; 14.3;
14.4.;14.5.; 14.6.

OK 04. DdpdexTuBHO
B3aMMO/ICIICTBOBATh U pabOTAaTHB
KOJUIEKTHBE U KOMaH/Ie

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;16.;1.7.

Paznen 2. Temsr 2.1.;2.2.;2.3.;2.4,;
2.5.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasgen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Pazgen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
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75.;76.;7.7.;7.8.;7.9.;7.10,;
7.11.;7.12.;7.13.;7.14.; 7.15.;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temer 9.1.;9.2.;9.3.;9.4.;
9.5.

Pasmen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pasgen 11. Temsr 11.1.; 11.2.; 11.3.;
11.4.;11.5,;11.6.; 11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3,;
13.4.;13.5.;13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.;14.5.; 14.6.

OK 05. OcyniecTBiATh yCTHYIO U
MHCbMEHHYIO KOMMYHUKALIMIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.15.;16.;1.7.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasnen 6. Temr1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10;
6.11.

Pazgen 7. Temnr 7.1.; 7.2.;7.3.; 7.4.;
75.;76.;7.7.;7.8.;7.9.;7.10,;
7.11.;7.12.;7.13.; 7.14.; 7.15.;
7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.;9.3.; 9.4.;
9.5.

Pazgen 10. Temsr 10.1.; 10.2.; 10.3.;
10.4.

Pazgen 11. Temsr 11.1.; 11.2.; 11.3.;
11.4.;11.5,;11.6.; 11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3,;
13.4.;13.5.;13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

OK 07. ConelicTBOBATHL
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHHH KIIMMATa, PUHIIATIBI
OepeKJIMBOT0 POU3BOICTBA,

3¢ (HeKTHBHO AeCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHIX

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Paznen 2. Temsr 2.1.;2.2.;2.3.;2.4,;
2.5.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.; 3.4.
Pasmen 4. Teme1 4.1.; 4.2.; 4.3.; 4.4.;
45.;46.;4.7.;48.;4.9.;4.10,;
4.11.

Pasgen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.; 6.10.;
6.11.

Pazgen 7. Temsr 7.1.; 7.2.; 7.3.; 7.4.;
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75.;76.;7.7.;7.8.;7.9.;7.10,;
7.11.;7.12.;7.13.;7.14.; 7.15.;
7.16.; 7.17.

Paznen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazgen 9. Temer 9.1.;9.2.;9.3.;9.4.;
9.5.

Pazgen 10. Temnr 10.1.; 10.2.; 10.3.;
10.4.

Pasgen 11. Temsr 11.1.; 11.2.; 11.3.;
11.4.;11.5,;11.6.; 11.7.

Pazgen 13 Temnr 13.1.; 13.2.; 13.3,;
13.4.;13.5.;13.6.; 13.7.

Pazgen 14. Temnr 14.1.; 14.2.; 14.3.;
14.4.; 14.5.; 14.6.

[1K 1.2. O6pabaTsiBaTh MaTepUaIbI
r€0/Ie3NIECKUX CHEMOK.

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.3.

Paspnen 3. Temsr 3.4., 3.5.

Pasnen 4. Temr1 4.1.;4.2.: 4.3.; 4.4.;
45.;46.;4.7.;4.8.;4.9.;4.10.;
4.11.

Pa3nmen 6. Tems1 6.1.; 6.2.; 6.3.; 6.4.;
6.5.;6.6.;6.7.;6.8.;6.9.;6.10,;
6.11.

Pasznen 7. Temnr 7.1.; 7.2.; 7.3.; 7.4.;
75.;7.6.;7.7.;7.8.;7.9.;7.10.;
7.11.;7.12.;7.13.;7.14.; 7.15.;
7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.; 8.4.;
8.5.; 8.6.

Pazmen 11. Temsr 11.1.;11.2.; 11.3;
11.4.;11.5.;11.6.; 11.7.

Paszmen 14. Temnr 14.1.; 14.2.; 14.3;
14.4.;14.5.; 14.6.
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