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COJIEP)KAHUE

IHHOACHUTEJIBHASA 3AIIMCKA

IINIAHUPYEMBIE PE3YJIbTATBI

COILEPKAHUE YYEBHOI'O TIPEIMETA

TEMATHYECKOE IINIAHUPOBAHHUE

YCJIOBUA PEAJINBALIUUA ITPOT'PAMMBI YYEBHOI'O TIPEJIMETA

KOHTPOJIb U OHEHKA PE3VJIIBTATOB OCBOEHUSA YYEBHOI'O

INPEIMETA



1. HOACHUTEJBHASA 3AIINCKA

1.1. MecTo y4eOHOM TMCHUIJINHBI B CTPYKTYype

Pabouas mporpamma ydeOHoro npeamera OOIL.04 Maremaruka sIBISE€TCS YacThIO MPOTPaMMBbl
IOJTrOTOBKH CIELMAIUCTOB cpenHero 38eHa B coorBeTcTBUU ¢ PI'OC CIIO no cnenumansroctu 09.02.07.
HupopMaimoHHbIE CUCTEMBI U TPOrPaMMUPOBaHKE, YTBEPKIEHHOTO MprKazoM MunoOpHayku Poccun ot
09.12.2016, Ne 1547

1.2. MecTo AUCHHUILUINHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH CIIELMAJTNCTOB CpPeHero 3BeHa

[Tporpamma BXoauT B 001eoOpa3oBareabHbIN yueOHbIH k1. O0mue yueOHbIe peIMeTHl.

[Ipu u3yyeHun MareMaTHKy O0JIbIIOE BHUMAHUE YIEISeTCsl Pa3BUTHI0O KOMMYHUKATUBHBIX YMEHHMA
(popmymupoBarh, apryMeHTHPOBATh U KPUTUKOBATH), POPMUPOBAHHIO OCHOB JIOTHYECKOTO MBIIUICHUS B
YacTH MPOBEPKUM HCTHHHOCTH U JIO)KHOCTU YTBEPKIACHUM, MOCTPOEHUS MPUMEPOB M KOHTPIPUMEPOB,
LEMOYEK YTBEPXKICHUM, (POPMYIUPOBKHA OTPUIIAHHM, & TAKKE HEOOXOAUMBIX M IOCTATOYHBIX YCJIOBHl. B
3aBHCHUMOCTHU OT YPOBHS MPOrpaMMBbI OOJIbIIIE WM MEHbIIE BHUMAHUS YIEIsSeTcsl YMEHUI0 paboTarh 1o
AJITOPUTMY, METOJAM IIOMCKA AJITOPUTMA U OIPEIEICHUIO IPAHUL] IPUMEHUMOCTH AJITOPUTMOB.

1.3 ArrecTanus npeamera

Peanusanus nporpamMmsl npeamera «MareMaTrKa» COIPOBOXKAAECTCS TEKYIIEH U IPOMEKYTOUHON
arTecTanuen.

Texymas arrecranus MpOBOAUTCA Ha y4EOHBIX 3aHATHIX. TeKymlas arTecTanusi MPOBOAMTCS B
dbopmax:

- OIIpOC;

- OLICHKA BBINOJIHEHUSA 3a/laHUs Ha IPAKTUYECKOM 3aHATHH;

- BBIIIOJIHEHUE MMCbMEHHOTO 33/1aHUS HA 3aHATUU U CaMOCTOSATENbHON padoTe;

- TECTUPOBaHUE

[TepuonuyHOCTh TEKYIIEH aTTecTaluy: He MeHee | oreHkH Kaxkpie 10 gacoB.

Ilopsimox mpoBeAeHHs  TeKylled arTecTaluM  OIpefensercs padouuMu — MaTephalaMu
IpernojaBarelis, pa3padaTbiBa€MbIMU I IPOBEJEHUS YPOKOB.

N3yuenne mnpenMera 3akaHUYMBAeTCs NMPOMEXYTOUYHOHM arrectanuei B (opme 3K3aMeHa BO 2
ceMecTpe MepBoro Kypca o0yueHus 1o nporpaMMe, KoTopasi yCTaHOBJIEHA YUEOHBIM TUIAHOM.

DK3aMeH MTPOBOJUTCS B IeHb, 0CBOOOKIEHHBIN OT APYTUX BUAOB 3aHATUH. [ depeHupoBaHHbIi
3a4eT MPOBOAUTCS HA MOCJIEIHEM 3aHITHH 3a CUET YaCOB MPAKTUYECKUX 3aHATHI. [lopsaok mpoBeneHus
sK3aMeHa U AuddepeHIupOBaHHOTO 3a4eTa onpeaessercs (OHIOM OLIEHOYHBIX CPEACTB MO MPEAMETY.

1.4 O0beM y4eOHOI IUCHUIIMHBI M BU/bI Y4eOHOH padoThI

Bup yuye6Ho# padoTsl O0bem yacoB

O0BbeM 06pa3oBaTeIbHOI IPOrpaMMbl Y4eOHOI 1M CIHUIIJIHHbI 313
B TOM YHCJIE:

— TeopeTHuYecKoe 00ydyeHue 62

— IPAKTUYECKHUE 3aHATHS 234

— caMocCTosTeIbHas padoTra 11

— KOHCYJIBTallUH 2

— IPOMEKYTOYHAs aTTeCTalUs: 4

— auddepeHInpOBaHHBIN 3a4eT

— DK3aMEH

2 IINTAHUPYEMBIE PE3VYJ/IBTATbI



B pesynbrare nzydenus npenMera y oOy4daroUuxcsi AOJKHBI ObITh c(pOPMUPOBAHBI JINYHOCTHBIE,
MeETaIpeIMETHBIC U MIPEIMETHBIC PE3YIIbTATHI.

JInyHOCTHBIE pPe3y/bTaThI

OcBoeHre mporpamMmbl MpeIMeTa COMPOBOXKAACTCS (HOPMUPOBAHUEM Y OOYYAFOIIMXCS JIMYHOCTHBIX
pE3yIbTaTOB:
- poccuiickas TpaXIaHCKas HWICHTHYHOCTh, MATPHOTU3M, YBOXKEHHE K CBOEMY HApOay, YYBCTBO
OTBETCTBEHHOCTH mepes PoauHoii, ropaoctu 3a cBoil Kkpail, cBoro Pomuny, mpomuioe u Hacrosiiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHEe TOCyIapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, THMH);
- TpaKAaHCKas MO3ULIMS KaK aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUKCKOI0 00IIeCTBA, OCO3HAIOIIETO
CBOM KOHCTHTYLIMOHHBIE TpaBa M OOS3aHHOCTH, YBa)KAIOLIETO 3aKOH M IPAaBOMOPSAOK, 00J1aJaroIero
YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO IMPUHHUMAIOIIETO TPaTUIMOHHBIE HAIMOHAJBHBIE U
o0mIeYeIoBeuecKre TYMaHUCTHICCKHIE U JCMOKPATHICCKHUE IIEHHOCTH;
- TOTOBHOCTH K cIIy’keHut0 OTeuecTBy, €ro 3alluTe;
- chopMHEpOBaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
00IIECTBEHHON MPAKTHKU, OCHOBAaHHOT'O HA AMAJIOTE KYJIBTYp, a TAKXKe Pa3IUuYHbIX (opM OOIIIECTBEHHOTO
CO3HAHMS, OCO3HAHKE CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;
- c(hopMHpPOBAaHHOCTH OCHOB CAaMOPAa3BUTHS M CAMOBOCIUTAHHS B COOTBETCTBUU C OOIIEYETIOBEUECKUMU
[IEHHOCTSMHA M WJIeaaMH TPaKIAHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM,
TBOPYECKOI 1 OTBETCTBEHHOMN JAESITEIbHOCTH;
- TOJICPAaHTHOE CO3HAHWE W IOBEJCHHWE B TOJUKYJILTYPHOM MHpPE, TOTOBHOCTh U CIOCOOHOCTH BECTH
JUAJIOT C IPYTHUMH JIOJbMH, JOCTUTATh B HEM B3aMMOIIOHUMAaHMsI, HAXOAUTH OOIIHE eI U COTPYAHUYATh
JUIST WX JIOCTMDKCHHUS, CIIOCOOHOCTh IPOTHBOCTOSITH HJICOJIOTHH JIKCTPEMH3Ma, HAI[MOHAIN3MA,
KceHO0(oOUH, TUCKPUMUHAIIMY 110 COIMANBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM MpPU3HAKAM U
JPYTHM HETaTHBHBIM COIUATHHBIM SBIICHUSM;
- HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIIET0 BO3pacTa, B3pOCIBIMU B
00pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIEOBATEIbCKOM, MTPOCKTHON U JIPYrUX BUIAX
NESITEIIbHOCTH;
- HPaBCTBEHHOE CO3HAHME U MOBEJCHNUE HA OCHOBE YCBOCHMSI 00II€UEIOBEYECKUX LIEHHOCTEH;
- TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO, B TOM UYHCJIE caMO0Opa30BaHUIO, HA MPOTSHKEHUU BCel
JKU3HU; CO3HATEIhHOE OTHOIICHHWE K HEMPEePhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHON
npodeccuoHaNbHOM U 0OIIECTBEHHON AESITeTbHOCTH;
- OCTETHYECKOE OTHOIICHWE K MHUPY, BKIFOUYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYCCKOTO TBOPUYECTBA,
CIopTa, OOIIECTBEHHBIX OTHOIICHUH;
- TPUHATHE W pPEATU3aIfi0 IIEHHOCTEW 310poBOoro M Oe3omacHOro obOpasza KW3HH, MOTPEOHOCTH B
(GU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CHOPTHBHO-O3OPOBUTEIBLHON  JESTEIBHOCTHIO,
HENPHUSTHE BPEIHBIX MIPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aIKOTOJIsI, HAPKOTHKOB;
- OepexHoe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHWE K (U3UYECKOMY U TCHUXOJIOTUYECKOMY
3JI0pOBBIO, KaK COOCTBEHHOMY, TaK U APYTUX JIFOJIeH, YMEHUE OKa3bIBATh MEPBYIO MOMOIIIb;
- OCO3HaHHBIA BBHIOOp Oymymier mpodeccuu U BO3MOXKHOCTEH pean3alui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOIIIEHUE K MPO(ECCUOHAIBHOMN IESATENHHOCTH KaK BO3MOXXHOCTH YYacTHs B PEIICHUH JINYHBIX,
0OLIECTBEHHBIX, FOCYIaPCTBEHHBIX, 0OIIEHAIIMOHATIBHBIX MPOOIIEM;
- c(hopMHpPOBAaHHOCTH JKOJOTHUYECKOTO MBIIIJICHHS, TTOHUMAaHUsI BIUSHUS COIHAIEHO-3KOHOMHUYECKHUX
MIPOIIECCOB Ha COCTOSIHUE TIPUPOTHON M COITHATBHOM CPEIbl; MPUOOpPETEHNE OMbITa IKOJIOT0-HAMPABICHHON
JESITEIbHOCTH;
- OTBETCTBEHHOE OTHOILICHHE K CO3[JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHATHS IEHHOCTEH
CEMEMHOM KU3HH.
VYuureiBas cnenuduky mnpenMera «Maremaruka)» — JIMYHOCTHBIE — pe3yabTaThl B MPOrpaMMme
KOHKPETHU3UPOBAHBI KaK:

- chOpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE

MOJICITUPOBAHHUS SIBIICHUH U MPOIIECCOB, UICSIX U METOJaX MAaTeMAaTUKH;



- TOHMMaHHE€ 3HAYUMOCTH MAaTeMaTHKHU JJIsl HayYHO-TEXHHUYECKOro mporpecca, chopMUPOBAaHHOCTD
OTHOIICHUA K MaTeMaTHKe KaK K YacTh OOIIeYesIOBEYECKOH KyIBTYyphl uYepe3 3HAKOMCTBO C
UCTOPHEH pa3BUTHS MAaTeMaTHKH, YBOITIOIUEH MaTeMaTHYeCKUX UIeH;
- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAXEHHUS, alTOPUTMHUYECKON
KYJBTYpbl, KPHTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOAMMOM Ui Oyaymiei npodeccuoHanbHOMl
JESITEIILHOCTH, JIUIsl IIPOJIOJKEHUST 00pa30BaHMsI U CaMOOOpa30BaHUs
- OBJIAJICHHE MaTeMaTUYECKUMHU 3HAHUSMU U YMEHUSMHU, HEOOXOAUMBIMU B TIOBCETHEBHOM JKU3HU,
JUIL OCBOCHHS CMEXHBIX €CT€CTBEHHO-HAyYHBIX AMCLUMUIUIMH U JTUCHMIUIMH MPO(ecCHOHATHHOTO
[UKJIA, [Tl TOJIyd4eHus: o0pa3oBaHUs B 001acTsAX, HE TPeOYIOUMX yIITyOJIeHHON MaTeMarnyecKou
HOJTOTOBKH
- TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CAMOOOpAa30BaHUIO, HAa MPOTSKEHUH Beel
KU3HU
- CO3HarejlbHOE OTHOUICHHE K HENpPephIBHOMY O0Opa30BaHUIO KaK YCJIOBHUIO  YCIEHIHON
poQeCcCHOHATBHON U 00IIECTBEHHOM AESITEIIbHOCTU
- TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOATEIbHOM TBOPUECKON M OTBETCTBEHHOMN ACSITENLHOCTH
- TOTOBHOCTh K KOJUICKTHBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIbHOH,
00IIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BATEIbCKON, TPOEKTHOM U APYTUX BUIAX JIEATEIBHOCTH
-  OTHOILIEHHUE K NMPOPECCUOHATIBHON EATEIBHOCTH KaK BO3MOXKHOCTU YYacCTHUs B PEIICHUU JIMYHBIX,
00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIEM
- TOCOOHOCTH (POPMYITHPOBATH BHICKA3BIBAHHS O CTEPEOMETPUH KaK O BAXKHOM pasfiesie MaTeMaTHKH,
CPEICTBE MOAECTUPOBAHUS SIBJICHHUM U MIPOIIECCOB B OKPYXKAIOIIEM HAC MUPE
- pPa3BUTHE JIOTUYECKOTO MBILIUICHHUS, MPOCTPAHCTBEHHOIO BOOOPAaXKEHUS, aIrOPUTMUYECKON
KYJABTYpPbI TOCTPOCHHUS JOKA3aTeIbCTB OOOCHOBAHHOCTH COOCTBEHHBIX BBIBOJIOB M IOJIYYE€HHBIX
pe3yabTaToB NPO(PECCHOHATBLHON NESTEIbHOCTH.
Jns  GopMupoBaHMs ITHX pe3yAbTaToB y oOydarommxcs (OPMHUPYIOTCS YHHMBEpCallbHble YdeOHbIE
JIEUCTBUS:
- IIMpOKas MOTUBAIIMOHHAS OCHOBA Y4€OHOH eATeIbHOCTH, BKIFOYAIOILAs COI[MANIbHBIE, YUeOHO-
MIO3HABATEJIbHBIE U BHEIIIHUE MOTHUBBI;
- y4eOHO-II03HaBaTENbHbIN HHTEPEC K HOBOMY y4€OHOMY MaTepuaily U CriocodaM perieHus HOBOn
3a/1a4H;
- OpHEHTalMs Ha TOHMMaHHUE NPUYMH ycliexa B y4eOHO 1eTeNbHOCTH, B TOM YUCIIE HA CAMOAHaIN3 U
CaMOKOHTPOJIb Pe3ybTaTa, Ha aHaJIM3 COOTBETCTBUS PE3YIbTAaTOB TPEOOBAaHHUSIM KOHKPETHOMH 3a/1auu;
- CIIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH Y4eOHOH 1eATeNbHOCTH;
- OpHUEHTalusl B HDAaBCTBEHHOM CO/IEP’KaHHH U CMBICIIE KaK COOCTBEHHBIX MTOCTYIIKOB, TaK U MOCTYIIKOB
OKPYKAIOIIUX JTIOACH;
- Ppa3BHUTHE ITMUECKHUX UYBCTB — CThIJa, BUHbI, COBECTH KaK PETYIATOPOB MOPAJIBLHOTO ITOBEIECHHUS.
®opmupoBanue Y Y/ npoBOAUTCS MPY MOMOIIY PEMIEHUS CIEAYIOIINUX TUMIOBBIX 3aa4:
- o0ecrnieyeHrne BO3MOKHOCTH CaMOCTOSITENIbHON TOCTAaHOBKH LieJIel U 3a]1ad B IPeIMETHOM OOy4YeHHUH,
MPOEKTHOHN U yueOHO-UCCIIE0BATENbCKOM NeATEeIbHOCTH 00yYarOINXCS;
- o0ecrnieyeHrne BO3MOXKHOCTH CaMOCTOSITENIbHOTO BBIOOpa 00y4YaroIMMUCs TeMIa, PeXUMOB U (popMm
OCBOEHHSI MIPEIMETHOTO MaTepuaa;
- o0ecrnieyeHne BO3MOXKHOCTH KOHBEPTUPOBATh Bce 00pa3oBaTeIbHbIE TOCTHKEHNUS 00YJatoLXcCs,
MoJTy4YeHHbIE BHE paMOK 00pa30oBaTeIbHONW OpraHu3alii, B pe3ybTaThl B (hopMarax, IPUHATHIX B JaHHOU
o0Opa3oBarenbHOI opraHu3anuu (OIeHKH, TOPT(OINO U T.I1.);
- obecrieyeHre HaJI4uKs B 00pa3oBaTeIbHON A TENbHOCTH COOBITHI, TPEOYIOMUX OT 00Y4arOIIHUXCSI
IPEIbABICHNS IPOAYKTOB CBOEH JESTEIBHOCTH.
MeTtanpenmeTHble pe3yabTaThl

OcBoeHue NPOrpaMMbl TpenMeTa COMPOBOXKIACTCS (POPMUPOBAHHEM Yy  OOYYAIOLIMXCS
MeTanpeAMETHBIX PE3yNbTaTOB:
- YMEHHME CaMOCTOSITEJIBHO OIpPEAEIATh LENH AEATEIbHOCTH M COCTaBIATh IUIAHBI JESATEIBHOCTH;
CaMOCTOSITENIbHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATh JESTEIbHOCTh; HCIOJIb30BATh BCE
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BO3MOXKHBIE PECYpChl Ui JOCTH)KEHHUS INOCTABJIEHHBIX IeJied M peanu3aliy IUIAHOB JESITeNbHOCTH;
BbIOMpATh yCIIEIIHbIE CTPATErMH B PA3JIMYHbIX CUTYaIUX;
- yMEHHE MPOAYKTUBHO OOLIaTbCcs M B3aMMOJACHCTBOBAaTh B IPOIIECCE COBMECTHOM JIEATENbHOCTH,
YYUTHIBATh MO3UIMHU APYTUX YYACTHUKOB JEATEILHOCTH, 3()(HEeKTUBHO pa3periaTh KOH(IUKTHI;
- BIAJCHHME HaBbIKAMHM [O3HABATEIbHOM, y4eOHO-HCCIIEAOBATENIbCKOM W TMPOEKTHOW JAESITEeIbHOCTH,
HaBbIKAaMM pa3pelieHusi NpoOIeM; CIOCOOHOCTh U IFOTOBHOCTh K CaMOCTOSITEIbHOMY IOHUCKY METOIOB
pelleHus MPaKTUUECKHUX 3aj1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B TIO3HAHMUS,
- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOATENBbHON WH(OPMALMOHHO-TIO3HABATEIBHON JEsITEIHLHOCTH,
BJaJICHUE HaBBIKAMU MOJTy4YEHHUS HEOOXonuMoill MH(OpMalnuu U3 clioBaped pa3HbIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOUHHKAX WH(OPMALNHU, KPUTUIECKH OLIEHUBATh U MHTEPIPETUPOBATD
uH(bOPMAIHUIO, TOTYYaeMYIO U3 Pa3IMYHbIX HCTOYHUKOB;
- yMEHHE UCIOIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHonorui (nanee - UKT)
B pEIlIEHUU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33/1ad ¢ COOIIOIeHueM TpeOOBaHMIA
APrOHOMMKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ATUUECKUX HOPM, HOPM
nH(pOpMAITMOHHON O€301aCHOCTH;
- yMEHHeE ONpeiesITh Ha3HAYCHNUE U (PYHKIIMH PA3TUYHBIX COIMATBHBIX HHCTUTYTOB;
- YMEHHE CaMOCTOATEIHHO OILICHUBATh U MPUHUMATh PEIICHUS, OTPEACIISIONINE CTPATETUIO TIOBEACHHS, C
YU€TOM I'pa)/JaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;
- BIAJICHHE SI3IKOBBIMH CPEACTBAMH - YMEHHUE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOUYKY 3pEHUS,
MCIIOJIb30BaTh aJICKBAaTHbBIE SI3bIKOBBIE CPE/ICTBA;
- BIAJCHME HAaBbIKAMHM TIO3HABATEJIbHOW pe(IeKCHH KaK OCO3HAHHS COBEpIIAEMBbIX JEHCTBUU U
MBICJIUTENIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, TPAHUI] CBOETO 3HAHHS U HE3HAHMSI, HOBBIX
MO3HABATENbHBIX 3a7a4 U CPEJICTB UX JOCTHKEHUSI.
VYuursiBas cneuuduky npeamera «MaTemaTtuka» MeTalpeIMETHbIE pPE3yJIbTarbl B Iporpamme
KOHKPETU3UPOBAHBI KaK:
- YMEHHUE CaMOCTOSITENILHO ONPEENSTh LI IEeATEIbHOCTH U COCTABIATh IIaHbI JESTEIbHOCTH
- CaMOCTOSITENIBHO OCYIECTBIATH, KOHTPOJIMUPOBATH U KOPPEKTUPOBATH EATENBHOCTD
- UCHOJb30BaTh BCE BO3MOXKHBIE PECYpPCHI Ul JOCTHIKEHUS MOCTABICHHBIX LEJIEH M peanu3alnuu
IUTAHOB JESITENbHOCTH
- BbIOMpATh yCMEUIHbIE CTPATErHH B PA3JIMYHBIX CUTYAIUSIX
- yYMEHHuE MPOAYKTUBHO OOIATHCS M B3aUMOJEICTBOBATH B MPOLECCE COBMECTHOW JEATEIbHOCTH,
YUUTHIBATh MO3UIUH IPYTHX YYACTHUKOB JESATENbHOCTH, 3()(HEKTUBHO pa3perniarh KOHPIUKTHI
- BJIaJICHUE HaBbIKAMM IO3HABAaTEIbHOM, Y4€OHO-UCCIIE0BATENbCKON U MPOEKTHOM AESITENbHOCTH,
HaBBIKaMU pa3peleHus mpoodiaem
- CHOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB PEIIEHUS MPAKTUYECKUX 3a/1a4,
IIPUMEHEHHUIO Pa3JIMYHbIX METOAOB O3HAHUS
- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATEIbHON HHPOPMAIIMOHHO-TT03HABATENbHOM e TeIbHOCTH,
BKIIIOYasi yMEHHUE OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HHQPOPMAIHUH, KPUTUUYECKU
OILICHUBATh U MHTEPIPETUPOBATh NH(POPMALIHIO, TOTYYAEMYIO U3 PA3IUNYHBIX HCTOYHUKOB
- CnocoOHOCTb BIaJETh A3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JJOTMYHO M TOYHO M3J1araTh CBOIO
TOYKY 3pEHUS, UCIOIb30BATh a/IEKBaTHbIE SI3BIKOBBIE CPEJICTBA
- BIQJICHUE HABBIKAMM IO3HABATENBbHOW pe(daekcHu Kak OCO3HAHMs COBEpIIAEMBIX NEHCTBUH U
MBICITUTENIbHBIX MPOIECCOB, UX PE3YJAbTaTOB U OCHOBAaHUM, I'PAaHUI] CBOEr0 3HAHMS M HE3HAHMS,
HOBBIX [T03HABATENIBHBIX 33]1a4 ¥ CPEACTB JUISl UX TOCTHIKECHHUS
- LEJIEyCTPEMIICHHOCTh B IMOHMCKaX M MPHUHITUM PEUIeHHH, CO0Opa3uTeIbHOCTh M WHTYWULHUSA,
Pa3BUTOCTb MPOCTPAHCTBEHHBIX NMPEACTABICHUI
Hnst popMupoBaHUS ITHX PE3YIAbTaTOB y oOOydJarommxcs (GOpMHUPYIOTCS YHUBEpPCAIbHBIE YYEOHBIC
JIEUCTBUS:
PerynaruBHbie
- TPUHUMATH U COXPaHATh YUEOHYIO 33/1a4y;



- YUYWTHIBaTh BBIJCJIEHHBIE MpenojaBarejeM OPUEHTHPHI JACUCTBHUS B HOBOM Yy4eOHOM Marepualie B
COTPYIHUYECTBE C MIPENOAABATENIEM;

- IUJJAaHUPOBATh CBOM JICHCTBUS B COOTBETCTBHUH C ITOCTABJICHHOM 3a/1a4eii U yCIOBUSIMHU €€ peau3alliu, B
TOM YHCJIE BO BHYTPEHHEM IUIAHE;

- YYUTHIBaTh YCTAHOBJICHHbIE MPABUJIA B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0a pelIeHNUS;

- OCYIIECTBJIATH UTOTOBBIN U MOIIATOBBI KOHTPOJIb IO PE3y/IbTary (B ciiyyae pabOThl B MHTEPAKTUBHON
Cpelie MOIb30BaThCs PeaKIUeil cpeibl pelIeH s 3a/1a4n );

- OIIGHUBATh NMPABWILHOCTH BBITIOJIHEHUS JICHCTBUS HA YPOBHE aJE€KBAaTHOM PETPOCHEKTHBHON OLIEHKU
COOTBETCTBHS PE3yJbTaToOB TPEOOBAHUAM JAaHHOW 3aJa4yl U 3a/1a4HOM 00J1acTH;

- aJIeKBaTHO BOCIPUHMMATH IIPEUIOKEHNUS U OLIEHKY IIPEIoiaBaTelie, TOBApUILEH, pOAUTENEH U JPYTUX
JIIOACH;

- pa3IuyYaTh CIoCO0 U Pe3yabTaT NeHCTBUS;

- BHOCHUTbH HEOOXOAMMBIE KOPPEKTUBHI B IEHCTBUE MOCJE €r0 3aBEPILCHUs HA OCHOBE €T0 OLICHKH U yuéTa
XapakTepa CJEJaHHbIX OLIMOOK, MCIIOJIb30BaTh IPEIOKEHHUS M OLEHKU JUIsl CO3/laHus HOBOro, Oosee
COBEpIICHHOTO Pe3ylbTara, UCIOIb30BaTh 3aMKCh (PUKcaluio) B MUPPOBOM Gpopme Xofa U pe3yabTaToB
peleHus 3a1a4u, COOCTBEHHOH 3Bydallel peur Ha PyCCKOM, POIHOM M HHOCTPAHHOM SI3BIKaX.
[To3naBarenbHbIC

- OCYIIECTBIATH TIOUCK HeoOXomuMmol wH(opManmuu aius BBHIIOJIHEHUS Y4YeOHBIX 3aJaHUi ¢
UCIIONB30BaHUEM YueOHOW JHTeparypbl, HHIUKIONEANH, CIPAaBOUYHUKOB (BKIIIOYAsl JIIEKTPOHHBIE,
U(PPOBBIE), B OTKPHITOM HHPOPMAIIIOHHOM MPOCTPAHCTBE, B TOM YHCJIE KOHTPOIUPYEMOM MPOCTPAHCTBE
HNnTeprera;

- OCYIIECTBIIATH 3aMKCh ((PUKCAINIO) BEIOOPOYHON HHPOpMALIHK 00 OKPYXKAIOIIEeM MUPE U O cebe camoM,
B TOM YHCJIE C TOMOIIbI0 HHCTpyMeHToB MKT;

- HCIIOJIb30BaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA, B TOM YHCIIe€ MOJENM (BKJIIOYash BUPTyaJbHbIE) U
CXeMBbI (BKIII0Yasi KOHIIENTYalbHbIC) I PeIIeHUs 3a/1ay;

- CTPOUTH COOOILEHNUS B YCTHOM U MUCbMEHHOU (hopme;

- OpHUEHTHPOBAaThCs Ha pa3HOOOpa3ue CocoO0B pelIeHUs 3ajay;

- OCHOBaM CMBICIIOBOTO BOCHPHUATHSA XYIO)KECTBEHHBIX U TIO3HABATENBHBIX TEKCTOB, BBIICIATH
CYLIECTBEHHYIO HH(OPMALINIO U3 COOOLIEHUH pa3HbIX BUAOB (B NEPBYIO OYepPEab TEKCTOB);

- OCYIIECTBIIATH aHAJIU3 0OBbEKTOB C BBIJEJIEHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX TPU3HAKOB,;

- OCYILIECTBJISTh CUHTE3 KaK COCTaBJIEHHE LIEJI0r0 U3 YacTel;

- TPOBOAUTH CPABHEHHE, CEPUALIUIO U KIACCHU(UKAIUIO TIO 3aIaHHBIM KPUTEPUSIM;

- yCTaHaBIIMBATh MPUYMHHO-CJICJICTBEHHBIC CBS3U B M3y4aeMOM KpYyTe SIBICHUH;

- CTPOMTbH pacCyXAeHus B (popMme CBSI3U MPOCTBIX CYXAEHUH 00 00bEeKTe, ero CTPOEHUH, CBOMCTBAX U
CBSI3AIX;

- 0000maTh, T. €. OCYIIECTBIIATh I'eHepaIN3alUIO U BbIBEJCHUE OOLTHOCTH JJIS LIEJIOTOo psifa MM Kiacca
€IMHUYHBIX OObEKTOB Ha OCHOBE BBIJIEJIEHUS CYLITHOCTHOM CBSI3U;

- OCYIIECTBIATH TIIO/BEACHUE II0J] MOHATHE HA OCHOBE pAClO3HaBaHUS OOBEKTOB, BBIIEICHUS
CYIIECTBEHHBIX NMPU3HAKOB M UX CHHTE3Q,

- yCTaHaBIIMBATh AHAJIOTHUU;

- BIAJETh PSAAOM OOMIMX NPUEMOB pELICHHS 3a/1a4.

KoMMyHHKaTHBHBIE

- aJeKBaTHO MCIOJb30BaTh KOMMYHUKAaTHUBHbBIE, IIPEXKIE BCETO PeUYEeBBIE, CPEACTBA ISl pEIICHUS
pa3IMYHbIX KOMMYHHKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE BHICKA3bIBaHHE (B TOM YHCIIE
COTIPOBOXK/IAst €TO ayIMOBHU3YaJTbHOMN TOACPIKKOM ), BIAJETh JHATOTHIECKONU (POPMOIT KOMMYHHKAITHH,
UCTIONB3Ys B TOM uuciie cpenctBa U mHCTpyMeHThl KT u nuctanunonHoro o0mieHus;

- JIOIYCKaTh BO3MOKHOCTh CYIIECTBOBAHHUS Y JIFOAEH Pa3IMYHbIX TOUEK 3PEHHUS, B TOM YHCIIEe HE
COBIAJIAIONIUX C €r0 COOCTBEHHOW, M OPUEHTUPOBATHCA Ha MO3UIUIO MApTHEPA B OOILEHUH U
B3aMOJICHICTBU,

- YYUTHIBATh Pa3HBIC MHEHUS U CTPEMUTHCS K KOOPAMHAIIMH PA3IMYHBIX TIO3HIINA B COTPYITHUYECTBE;

- ¢opMynupoBaTh COOCTBEHHOE MHEHHWE U TTO3UIINIO;



- JI0roBapuBaThCs M MPUXOAUTH K OOIEMY PEIICHUIO B COBMECTHOH JIeATEILHOCTH, B TOM YHCIIE B
CUTYallMH1 CTOJIKHOBEHUSI UHTEPECOB;
- CTPOWTH MOHSATHBIE JIJIs MAPTHEPA BBICKA3BIBAHUS, YUYUTHIBAIOIINE, YTO MAPTHEP 3HAET U BUJUT, a YTO
HET;
- 3a/1aBaTh BOIIPOCHI;
- KOHTPOJIMPOBATh JECHUCTBUS MApTHEPA,;
- HCIOJIB30BaTh peyb Ul PETYISLUN CBOETO NCHCTBHS;
- aJIeKBaTHO MCIIOJIb30BaTh PEUEBbIE CPEICTBA AJIs PELLICHUS PA3JIMYHBIX KOMMYHUKAaTUBHBIX 33/1a4,
CTPOMTH MOHOJIOTHYECKOE BbICKA3bIBAaHUE, BIIAJIETh AUATOIHUECcKOi popMoil peun.

®opmuposanue Y V]I NpoBOAUTCS IIPU IOMOIIY PEIIEHUs CIEAYIOMMX TUIIOBBIX 3a/1a4:
- TNOJAIUCUUILUIMHAPHBIE U METAIPEIMETHBIE TIOTPY>KEHUS U MHTCHCHUBBI;
- MeTonoJoruuecKue u puaocodckre ceMUHaphI;
- y4yeOHO-uccienoBarenbckas pabora 00ydaroMxcs, KOTopas pernoiaraeT BbIOOp TeMaTuKu
MCCJIEJIOBAHNUS, CBA3aHHOMN C HOBEHIIMMHU JOCTHKEHUSIMH B 00JIACTH HAYKH U TEXHOJIOTHIA;
- KOMIUJICKCHbIE 33a/1a4d, HalpaBlIEHHbIE Ha PELICHUE aKTYaJbHbIX MpOOJeM, JeKallux B Onvpkaiiiiem
OymyiieM oOyJaroImuxcsi: BRIOOp JalibHEHIIe 00pa30BaTeIbHON WM paboyei TPAeKTOPHUH, OTPEICIICHHE
YKU3HEHHBIX CTPaTeTui U T.IL.;
- TMOJIy4€HUE IPEIMETHBIX 3HAaHUM B CTPYKTYpax, aJbTepHATUBHBIX 00pa30BaTeIbHON OpraHU3aiu:
ydacTue B IUCTaHLMOHHBIX KOHKYpCaX U OJUMIINAIaX;
- CaMOCTOSITEIbHOE OCBOCHHUE IV1aB, Pa3AesioB U TEM y4E€OHOI0 IIPEIMETa;
- CaMOCTOATEJIbHOE B3aUMOJICHCTBHE C HCTOUHUKAMH PECYPCOB: MH(OPMAIMOHHBIMU HCTOYHUKAMMU,
(doH1aMu, IPEACTABUTEISIMU BJIACTHU U T.IL.;
- CaMOCTOATENBHOE YIIPaBICHHUE PECYPCAMU, B TOM YHCJIE HEMATEPUAIILHBIMY;
- Tpe3eHTalus pe3yJlbTaToB MPOEKTHOW paboThl Ha Pa3IMYHbIX dTaax ee peaaru3aluu.

IIpenmeTHBIE pe3yabTaThl
TpeboBanus K MpeIMETHBIM pe3ylibTaTaM OCBOSHUS 0a30BOro Kypca «MareMaThka:

- chOpMUPOBAHHOCTbH MPEACTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOM KyJIbTYPHI H MECTE
MaT€MaTukKu B COBpCMeHHOﬁ TUBUIIN3aIlUU, crroco0ax OMMCcaHus SIBICHUI pC€ajibHOro MHpa Ha
MaTeMaTH4eCKOM S3BIKE;

- c(hOpMUPOBAHHOCTD MPEJCTABICHUN O MAaTEMATUYECKUX MOHATHUAX KaK BAKHEUIITNX
MaTeMaTH4eCKUX MOJIENSIX, TTO3BOJISIONINX OMMCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U SBICHUS;

- CIIOCOOHOCTH CPOPMYITHPOBATH ONPEACTICHUE TIOKA3aTeIbHON 1 JIOTapu(MHUECKON (PYHKITUHN U
MEPEYNCIUTH U3 OCHOBHBIE CBOMCTBA;

- BJIaACHUEC MECTOAAMHU A0KA3aTCIbCTB U aJITOPUTMOB PCUHICHUA, YMCHUC UX MPUMCHATD, IIPOBOANTH
JOKa3aTebHBIC PACCYKICHUS B XOJI€ PEIICHHUS 3a/1a4;

- BJIaACHUC CTAHJAPTHBIMU MMIPUEMAMH PECIICHUA TPUTOHOMETPHICCKUX ypaBHeHI/II\/'I 1 HCPABCHCTB,
UX CHUCTEM;

- CHOCOOHOCTb MEPEYUCIUTh OCHOBHBIE CBOMCTBA (DYHKIIMIA;

- CHOCOOHOCTH MEPEYNCIUTH OCHOBHBIE MOHSATHSIX MATEMAaTHYECKOTO aHalIN3a U UX CBOMCTBA,
XapaKTepU30BaTh MoBe/IeHNe (PYHKINN, UCTI0IH30BATh MOTYYEHHBIX 3HAHUH JIJIs ONMCAHUS U aHAJn3a
pEaNbHBIX 3aBUCUMOCTEH;

- BJIaACHUEC OCHOBHBIMU MOHATHAMUA O IJIIOCKUX I'€COMETPHYCCKUX Q)Hrypax, X OCHOBHBIX
CBOMCTBAX;

- CIIOCOOHOCTH pacIio3HaBaTh T€OMETPHUYECKUE (PUTYPHI HAa YepTekKaX, MOJICISIX U B pEATbHOM MHpE;

- NPUMEHEHHUE U3YYEHHBIX CBOWCTB reOMETpUYECKUX GUTYp U hopMyI i penieHus
reOMEeTPUYECKUX 3aa4 U 3a/1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

- YMCHUC BBIIIOJIHATH apI/I(I)MeTI/I‘-IeCKI/Ie HeﬁCTBI/IH C IIGfICTBHTGHBHBIMH quciiaMu,

- CIIOCOOHOCTH CTPOUTH IpadUK CTEIICHHON (DYHKIIMU, & TaK)KEe BBITIOIHATH MpeoOpa3oBaHue
BBIPQXCHHI CO 3HAKOM pauKaa.

- CIIOCOOHOCTH CTPOUTH I'paUKH MMOKA3aTeILHOMN U IorapumMudeckoi (QyHKIINH,
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CIIOCOOHOCTB peIIaTh NOKa3aTeIbHbIC U JTOrapu(pMHIECKHE YPABHCHHUS;

CocoOHOCTh Pe0OPa30BhIBATH TPUTOHOMETPHUECKUE BHIPAKECHHUS U IOKa3bIBAaTh TOXK/IECTBA,
CIIOCOOHOCTH peIaTh TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA,

CIOCOOHOCTh IPOU3BOAMTH UCCIIEIOBAHUE U ITpeoOpa3oBanue rpadpukoB PyHKIMNA ¥ OMHCHIBATH

HNX OCHOBHBIC CBOﬁCTBa;

CIIOCOOHOCTH peiarh 3aa4 Ha MIPUMCHCHUC OCHOBHBIX MMOHSITHMN CTCPCOMCTPUH,;
CIIOCOOHOCTh BBIYHCIIATE KOOpAHHAaThl BEKTOPOB B IIPOCTPAHCTBE;

11



3 COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaumeHnoBaHue pa3xejioB 1 TeM

Conep:xanne yyeOHOro marepuana u ¢Gopmbl
OpPraHM3alMu AesiTeJbHOCTH 00yYaloImMXCcs

Oo0neMm
92C0B

YpoBeHb 0CBOCHUS

1

Pa3gen 1. OcHoBBI a/1re0pbI

36

Coaep:xanue yueOHOT0 MaTepuaja
PanmonanbsHble yncia

OcHoBHbIE apu(METHICCKUEC TCHCTBUS
Mopnyinb uncia

I[IpakTHYeckue 3aHATHS

[Ipaktuueckoe 3ansatue Nel «PanuoHnanbHble yucia
OcHoBHBIE apU(PMETHIECKHE ICHCTBHUS.

Mopnyinb uncia»

Bxonnast mpoBepouHas pabora

Tema 1.2. Crenenu. ®opMbl 3aN1MCH YHCEJ

Conep:xanue yueOHOro MaTepuaja

Cremnenp

CBoiicTBa CTETICHU

VYhpouieHne BIpaKeHUH, COAEPKAIIUX CTENECHb

1,2

IIpakTuyeckue 3aHATHS
[IpakTnueckoe 3aHsATHE
CTEIIEHU»

[Ipaktnueckoe 3ansaTre Ne3 «YnponieHue BbIpaKEHNH,
COJIEPKAINX CTENEHb

No2  «Cremnenn, cBoOWMCTBa

1,2




1.3 Crenenu ¢ paliuOHAJIbHBIM MOKA3aTeJIeM

Coneprxkanue y4eOHOro MmarepuaJia
PanmonanbHble yucna
[lepexon OT cTeneHu K KOPHIO U 00paTHO

1,2

IIpakTHYeckHne 3aHATHA
ITpakTrueckoe 3ansTre Ned «PanuoHanbHble YuCIa»

IIpaktrnueckoe 3anstue Ne5 «llepexom oT creneHu K
KOpHIO U 00paTHO»

1,2

1.4 Muoroujensbl. Pasjiokenne Ha MHOKUTEIHN

Coaep:xanue yueOHOr0 MaTepuaja

VYrpoleHre BEIpaKeHHUH ¢ CoepKaHUEM MHOTOUJICHA
CniocoObl pa3noKeHUs] MHOTOUJICHA Ha MHOYKUTEIN
@dopMyITbl COKPALICHHOTO YMHOKCHHS

1,2

IIpakTHYecKue 3aHATHS
[IpakTueckoe 3ansTue Neb6 «VYmpolieHue BbIpakeHUN ¢

COJIEP’KAHMEM MHOTOUWICHA
IIpaxtrueckoe 3ansaTue No7 «Pa3nokeHne MHOToWwIeHa Ha
MHOKUTENN Pa3HbIMU CIIOCOOAMM»

1,2

1.5 IpoOHo-pannoHaibHbIe BbIPAKEHUSA

Coaep:xanue yueOHOro Marepuasa

[IpuBenenue apobeit k 00IIEMy 3HAMEHATEIIO
Apudmernueckre ASUCTBUS ¢ IPOOHO-paIlOHATHHBIMU
BBIPKEHUSIMU

1,2

IIpakTHYeckue 3aHATHS
[Mpaktuueckoe 3anstue No§ «Haummenwmuii o0

3HaMEHAaTelIb)
[Ipaktnueckoe 3anstue Ne9 «CrnoxkeHHWe, BBIYUTAHUE,
JeieHne M YMHOXEHHE  JApOOHO-pallMOHAIBHBIX
BBIPA)KCHUI»

1,2




1.6 Loy 1 NpoOLeHTHI

Coneprxkanue y4eOHOro MmarepuaJia
[TonsiTre npouexTa

[Tponopus

Penrenue 3amau

1,2,3

IIpakTuyeckue 3aHATHS

[IpakTuueckoe 3ansarue NelO «HaxoxxaeHue nporeHTa
quCcla»

[IpakTuueckoe 3anarue Nell «Pemenue npoctermmx
3a/1a4 Ha MPOIICHTHI»

[Ipaktuueckoe 3anstue Nel2 «KontponsHas pabora
Nely

1,2,3

Pa3jen 2. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
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2.1 BekTopsbl B koopauHaTHOi opme. JInHeliHbIe
onepamuy HaJl BEKTOpaMH

Coaep:xanue yueOHOro Marepuaja

[TonsiTue BekTopa

Ornpenenenust BEKTOPOB B TPOCTPAHCTBE

[IpuMeHeHne BEKTOpPOB Ha MPHUMEPE TE€OMETPHUUECKUX

duryp

1,2

IIpakTHYecKkue 3aHATHS
[IpaxTueckoe 3anstue Nel3 «JIuHeiHble onepanuu HaJ
BEKTOpaMm»

1,2

2.2 PemieHue reoMeTpru4YecKMX 3a1a4 ¢ MIOMOUIHIO
BEKTOPOB

Conep:xanue yueOHOro MaTepuaja

CBoiicTBa BEKTOPOB

Pemenwne 3amad AByMst cioco0amu - TEOMETPUIECKHU U C
MTOMOIIBIO BEKTOPOB

1,2,3




IIpakTnyeckune 3aHATHS

[IpakTnueckoe 3anstue Nel4 VhpoieHnue BblpakeHUN ¢
COZIEP’)KaHUEM BEKTOPOB € IIOMOILIbIO CBOMCTB
[IpakTnueckoe 3anstue Nel5 Pemenue 3anau

2.3 Yrabl Mexkay BekTopamu. KosuimHeapHOCTb,
CKAJISIPHOE NIPON3Be/IeHNe BEKTOPOB

Conepxanne y4eOHOro Marepuasia
Yron mexny BeKTopamu
CkassipHO€E IPOU3BEIEHUE BEKTOPOB

1,2

I[IpakTHYeckue 3aHATHS
[Tpaktuueckoe 3anstue Nel6 «CkansapHoe mpou3BeACHUE
BEKTOPOBY

1,2,3

2.4 llpsimas B npocTpancTBe. Knaccudukanus
NPSMBIX B IPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJja

[TocTpoenue npsimoit

VYpaBHeHrE TIPSAMOW, TMPOXONAIIEH Yepe3  Hayajo
KOOpAUHAT

[Ipsimble, mapasieabHble 0CSIM KOOPAMHAT

IIpakTHYeckue 3aHATHS
[Tpaktuueckoe 3anstue Nel7 «[Ipsimast B mpocTpaHCTBE»
[Tpaktuueckoe 3anarue Nel8 «Kontponbhas padora Ne2»y

1,2,3




2.6 TpeyroiibHUKH. OCHOBHbIE IOHATHS

Coneprxkanue y4eOHOro MmarepuaJia
Bunel TpeyrosiibHUKOB

CBoiicTBa TPEYroJIbLHUKOB

[Ipu3Haku paBeHCTBA TPEYTrOJILHUKOB
[Tpu3naku mogo0ust TPEYrOJILHUKOB

IIpakTuyeckue 3aHATHS
[IpakTuueckoe 3ansarue Nel9 «Pemienue 3amauy

1,2,3

2.7 YerbipexyrojbHUKUA. OCHOBHBIE IOHATHS

Coaep:xanue yueOHOro Marepuajia
Bunbl 4eTbIpexyroibHUKOB
Pemenune 3amau

1,2

IlpakTH4yeckue 3aHATHSA
[IpakTuueckoe 3ansatue Ne20 «Pemienue 3amaq»

1,2,3

2.8 OxpyxHoCcTb. OCHOBHBIE NOHSATHSA

Conep:xanue yueOHOro MaTepuaja
Xopna, paauyc, 1THameTp

JIyiiHA OKPY>KHOCTH, TIIOMAIb KpyTa
Bnicannble u onvcaHHble QUTYpbI
HGHTpaJ'[BHI)IG 1 BIIMCAHHBIC YIJIbI
Pemenne 3amau

1,2

IIpakTuyeckue 3aHATHS
[Ipaktnueckoe 3ansatue Ne21 «Pemenne 3amaqu»
[Tpaktuueckoe 3ansarue Ne22 «KontponbHas padora Ne3»

2,3




Pasjen 3. YpaBHeHusi M HePaBEeHCTBA

50

3.1 lIpsimasi B 1eKapTOBOI cUCTEME KOOPIAMHAT

Coaep:xanue yueOHOro Marepuaja
[Toctpoenue npsiMoii Ha MIIOCKOCTH
Jluneiinas GyHKIMS

CRoiicTBa TMHEWHON QYHKIIUH

1,2

IIpakTuyeckue 3aHATHS
[IpaxTuueckoe 3anstue Ne23 «JIuneitHas pyHKuns»

3.2 /IuHeliHble ypaBHEHUs

Coaep:xanue yueOHOro Marepuaja
Pelienue nuHENHbIX ypaBHEHU

1,2

IlpakTH4yeckue 3aHATHSA
[Ipaktuueckoe 3ansitue Ne24 Pemienue JNMHEHHBIX
ypaBHEHUH

2,3

3.3 IlapaGosa B 1eKapTOBOil cCTeMe KOOPAUHAT

Conep:xanue yueOHOro Marepuaja
Ksagparnas pyHkmms

Bunpl kBagpaTHoOit PyHKIIN
[TocTpoenue rpaduxa mapadoIibl

1,2

IIpakTHYecKkne 3aHATHA
[Ipaktnyeckoe 3anste Ne25 Iloctpoenue rpaduka
napaboIIbl

1,2




3.4 KBagparHble ypaBHeHUs!

Coneprxkanue y4eOHOro Mmarepuasia
YacTtHble cayyau KBaJpaTHOTO ypaBHEHUS
Pemenuie moiHpIX KBapaTHBIX ypaBHEHUS

IIpakTuyeckue 3aHATHS
[Ipaktnueckoe 3ansatue No26 PenieHue HEMOJNHBIX U

ITOJIHBIX KBaJIPAaTHBIX ypaBHeHI/Ifl

3.5 Ipyrue TUNbI ypaBHeHUi

Coaep:xanue yueOHOro Marepuaja
HppanmonaibHble ypaBHEHUS
VYpaBHEHHUSI ¢ MOYIIEM

YpaBHEHUS BBICIIUX CTEIIEHEN

1,2

IlpakTHyeckue 3aHATHA
[Ipaktuueckoe 3ansatue Ne27 «Peuienne ypaBHEHU

2,3

3.6 Cucrembl ypaBHeHUH

Coaep:xanue yueOHOro Marepuasia

MeToa MoICTaHOBKY /TSl PEIICHHS] CUCTEMBI
MeTon cinoxeHus Uil pEIIeHUs CUCTEMBI
I'paduueckuii MeTos pereHus CUCTEMBI

1,2

IIpakTHYecKkne 3aHATHA

IIpakTnueckoe 3ansaTue Ne28 «Metoasl pelieHus
CUCTEM»

[Ipaktuyeckoe 3ansatue Ne29 «KonrponbHas padora Nedy

2,3




3.8 I'padpmuecknii MeTO pelicHUsI HEPABEHCTB

Coneprxkanue y4eOHOro MmarepuaJia
Pemenne HepaBeHCTB rpaduecKiUM METOJIOM C
IIOMOIIbIO0 KOOPJMHATHOM MJIOCKOCTH 0€3 MOCTPOEHUs

1,2

2,3
IIpakTHyeckue 3aHATHSA
[IpaxTnueckoe 3ansTie Ne30 «PelieHue HepaBEeHCTB»
3.9 rHe TUIbl HEPABEHCTB 1,2
Apy P Coaep:xanue yueOHOro Marepuaja ’
KBanparHble HepaBeHCTBa
Hepagencta ¢ Monyiem
23
IIpakTnyeckune 3aHATHA
[Ipaktnueckoe 3anarue Ne31l «PemieHne HepaBEeHCTB
JPYTUX THIIOB)
3.10 CucreMbl HepaBeHCTB Conepxanne y4eOHOro Marepuasa 1,2
Pemenne cuctem HepaBEHCTB
23

IIpakTnyeckune 3aHATHA

IIpaktnueckoe 3anarue Ne32 «PemeHune cucrem
HEPaBEHCTB)

[Ipaktuyeckoe 3ansatue Ne33 «KonrposnbHas padora Ne5»




IIpomesxkyTouHasi arrecTanus (O4YHas)
KOHTpOJbHas padota (1 cemectp)

Pa3nen 4. MuoxecTBa, PyHKINH, 10CTEI0BATEIBHOCTH

28

Tema 4.1. MHokecTBa, OTHOLIEHU, GYHKUIMHU

Coaep:xanue yueOHOro Marepuaja
Bunaer MHOKECTB

N3yueHue cBONCTB MHOXKECTB
Onepanuu HaJ MHOKECTBAMHU
[lonsiTue oTHOLIEHUSA

[lonstue QpyHkuun

1,2

IlpakTH4yeckue 3aHATHSA
[Ipaktuueckoe 3ansatue Ne34 «MHOXecCTBa, OTHOIICHHS,

GbyHKIII

Tema 4.2. CBoiicTBa PyHKIUIH

Conepxanne y4eOHOro Marepuasa

O06nactp 3HaYeHUS U 00JaCTh ONpeaesieHus (PyHKINH
MaxkcuMyMbl U MUHUMYMBI (DYHKITH

HaubonpIiiee u HanMeHblee 3HaYeHUE PyHKIIUU

1,2,3

IIpakTuyeckue 3aHATHS
[IpakTueckoe 3austue Ne35 «Pa36op cBoiicTB QyHKIIUN

1o rpaduKy»

2,3




4.3 Komno3nuus GpyHKIUH

Coneprxkanue y4eOHOro Mmarepuasia
Pasnbie Buabl QyHKIMIA 1 UX TpaduKu
DneMeHTapHbIC QYHKITUH

CocraBHble QpyHKITHH

2,3

IIpakTuyeckue 3aHATHS
[IpakTuueckoe 3ansTre Ne36 PazHple BUIIBI PYHKITUN 1
ux rpaduKu

4.4 OoparHas pyHKUIUSA

Coaep:xanue yueOHOro Marepuaja
CaoiicTBa 00paTHOii QyHKIIUN
Haxoxxnenne GpyHkiuu o6paTHoO JaHHON

1,2,3

IlpakTH4yeckue 3aHATHA
[Tpaktuueckoe 3anstue Ne37 «Haxoxnenue GyHKIUU
o0parHOil TaHHO»

1,2,3

4.5 YucaoBble NOCIA€N0BATEIbHOCTH

Conepxanne y4eO0HOro Marepuasa

[TonsaTHe yncioBOM MOCIE0BATEILHOCTH

Crioco0bl 3a/1aHUS YUCIIOBOM MOCIIEN0BATEIbHOCTH
Haxoxenue sneMeHTa YuciaoBOM MOCIe10BaTeIbHOCTH

1,2,3

IIpakTuyeckue 3aHATHS
[Ipaktnueckoe 3anarue No3d7 HaxoxneHue saeMeHTa

YHCJI0BOM IOCIEA0BAaTEIBHOCTU

1,2,3




4.6 Ilpenen nocJien0BaTeIbHOCTH

Coneprxkanue y4eOHOro Mmarepuasia

[TonsiTHe npenena YUCIOBOI MOCIe10BaTeIbHOCTH
Bunel npenenos

Haxoxxaenue npezena 4ncioBoil mociae10BareIbHOCTH

1,2

IIpakTuyeckue 3aHATHS
[IpakTnueckoe 3ansTue Ne37
[Tpaktuueckoe 3anarue Ne38 «KontponbHas padora Ne7»y

2,3

Paszpnea S. Tpuronomerpuyeckue QyHKIUH

30

5.1 ApkcuHyc, apKKOCHMHYC M APKTAHI'€HC

Coaep:xanue yueOHOro Marepuaja
[TonsiTue apkcunyca

[TonsiTHe apkkocuHyca

[TonsiTHe apkTanreHca

1,2,3

IlpakTHyeckue 3aHATHA
IIpaxTrueckoe 3aHATHE Ne39 «IIpocrenmue
TPUTOHOMETPUYECKHE TPeoOpa3oBaHU»

1,2,3

5.2 Pemienne npocreifiiuX TPUTOHOMETPHYECKHUX
YPaBHEeHU

Conepxanne y4e0HOro MaTepuasa
TpuronomeTrpuyeckas OKpy>KHOCTb
[IpocTeiiire TpUroHOMETPUYECKHE YPAaBHEHUS

1,2

IIpakTHYecKkHne 3aHATHA
IIpaktnueckoe 3anarne Ne4(0 Pemenue npocredmmx
TPUTOHOMETPUUYECKUX YPABHEHUM

2,3




5.3 Pemienue mpocrelinX TPUrOHOMETPHYECKUX Coaep:xanue yueOHOro MaTepuaja 1 1,23
HepaBeHCTB Tpuronomerpuueckas OKpy>XKHOCTb
[Ipocreiinie TPUroHOMETPUYECKHUE HEPABEHCTBA
IIpakTHYecKkue 3aHATHS 5 2,3
[Ipaktnueckoe 3ansitue Ne4l Pemenue mnpocTermmx
TPUTOHOMETPUUYECKUX HEPABEHCTB
5.4 Ilpumepsl pemieHHs TPUTOHOMETPUYECKHUX Coaep:xanue yueOHOro Marepuaja 2 1,2,3
YPABHeHMIi U CHCTeM ypaBHEHUI OcHOBHBIE METO/IbI PEHICHHS] TPUTOHOMETPHUECKHIX
ypaBHEHUH
OcCHOBHBIE METO/IbI PEHICHHS] TPUTOHOMETPHUECKHIX
CUCTEM ypaBHEHUI
IIpakTnyeckne 3aHATHA 8 2,3
IIpaxTrueckoe 3aHATHE Ne 42 «Pemenne
TPUTOHOMETPUYECKHX CHUCTEM U ypaBHEHUN»
[Ipaktnyeckoe 3ansatue Ned3 «KonrpoabHas padora Ne»
Pasnean 6. IlpousBognas 42

6.1 Ilpupamenue pyHkuuu

Conep:xanue yueOHOro MaTepuaja
[TonsATHE CpenHel 1 MTHOBEHHON CKOPOCTH
[Ipupamenue pynkuu, pazdop rpapuka




IIpakTnyeckune 3aHATHS
[Ipaktudeckoe 3anarue Ned4 «llpupamieane GyHKIAN

1,2

6.2 IlonsiTHe 0 MPOU3BOAHOM

Conepxanne y4eOHOro Marepuasia
[TonsATHE TPOU3BOAHOM
Haxoxnenue mpon3BoHOHN 3JeMEeHTapHOM (HYHKIIUH 110

rpaduky

1,2

IIpakTHYecKue 3aHATHS
[IpaxTrueckoe 3aHATHE Ned5 «Haxoxnenue

MIPOU3BOTHOM 110 TpaduKy QyHKIHI

6.3 IlonsiTe 0 HeNMPepPbLIBHOCTH M NMpeleJIbHOM
nepexose

Coaep:xanue yueOHOr0 MaTepuaja
[TpousBoaHast PyHKIIMK Yepe3 MOHITHE MTpeiena

1,2

IMpakTuyeckune 3aHATHS
[TpakTuueckoe 3aHATHE Ne46 «Haxoxnenne
MPOU3BOIHOMU MO OMPEAECTICHUIO

1,2,3

6.4 IlpaBuya BbIYHCJICHUS] IPOU3BOAHBIX

Conep:xanue yueOHOro MaTepuaja

Tabmura mporu3BOIHBIX

[Ipou3BoaHast OT CIOKEHUS U PA3HOCTH PYHKLIUN
[Ipou3BoaHast mpou3BeACHUS U YACTHOTO (PyHKIUI

1,2,3




IIpakTnyeckune 3aHATHS

[IpaxTnueckoe 3ansaTue Ne47 HaxoxieHue npon3BOIHBIX
TaOMMYHBIX QyHKIHUN

[IpaxTnueckoe 3ansaTue Ne48 HaxoxxieHue npon3BOIHBIX
0 MIPAaBUIIAM JUIsl IPOCTHIX (DYyHKIIUI

1,2,3

6.5 IlpousBoaHasn cja0KxHON PyHKIHHN

Coneprxkanue y4eOHOro MmarepuaJia
[IpaBui0 HAXOXKIEHUS TPOU3BOTHON CIOKHON (PYHKITMH

1,2,3

IlpakTH4yeckue 3aHATHSA
[Ipaktuueckoe 3ansthe Ned9 [IpousBojaHasi CIIOXKHOH

GbyHKIIII

2,3

6.6 IlpousBoaHbIe TPUTOHOMETPUYECKUX (PYHKIUH

Coaep:xanue yueOHOro Marepuaja
Tabnuiia mpou3BOAHBIX TPUTOHOMETPUUYECKUX PYHKIINN

1,2,3

IIpakTHYecKkne 3aHATHA

IIpaxTrueckoe 3aHATHE Ne50 «IpousBoaHsbIe
TPUTOHOMETPUYECKHUX (PYHKIIHI»

[Ipaktnyeckoe 3ansatue Ne51 «KonrponabHas padora Ne9y»

2,3

Pasnen 7. IlpuMenenne npou3BoaHOM

28




7.1 IlppMeHeHHe HeNPEPbIBHOCTH

Coneprxkanue y4eOHOro MmarepuaJia
IIpuMeHeHne HENPEPBIBHOCTH K IIPOU3BOIHOMN
['eomeTpuueckuii CMBICI POU3BOAHOMU

1,2

2
IIpakTHYeckne 3aHATHSA
IIpaxTrueckoe 3aHATHE Ne52 «IIpumenenue
HETIPEPBHIBHOCTH
7.2 KacareabHasi K rpauk HKIIMH 1,2
paguky gynicn Coaep:xanue yueOHOro Marepuaja ’
VYpaBHeHHE KacaTebHOU K TpaduKy ¢ MOMOIIIbIO
MIPOU3BOIHON
MrHoBeHHasi CKOPOCTH
2
IIpakTHYeckue 3aHATHS
[Tpaktuueckoe 3anstue Ne53 «KacarenpHas k rpaduky u
€€ ypaBHEHHE
7.3 IlpubanxeHHbIEe BHIYUCIEHUS 1,2,3
Conepxanne y4eO0HOro Marepuasa
[TpubmmxeHnHbIe BBIYHCIICHHS c TTOMOIIIBIO
nuddepennmana
2,3

IIpakTuyeckue 3aHATHS
[IpakTrueckoe 3aHATHE Ne54 [IpubmxeHHbIe
BBIYHMCIICHUS




7.4 IlpousBonHas B pu3nKe U TeXHUKeE

Coneprxkanue y4eOHOro MmarepuaJia
CkopocTh U3MEHEHHUs1 GPYHKIUU
Bropas, Tperbs npou3BogHas NEPEMEILICHN

2
IIpakTnyeckune 3aHATHSA
[IpakTnueckoe 3aHSTHE No55 «Haxoxnenue
IIPOU3BOAHOMN IO YPAaBHEHUIO MTEPEMELLICHUS»
7.5 Ilpn3Haxku Bo3pacTaHusl/yObIBaHMA (QyHKIMHU 1,2
Coaep:xanue yueOHOro Marepuaja
[Ipunoxenue npon3BOJHOMN
[TpomexyTKr MOHOTOHHOCTH (DYHKIIMH
2
IIpakTnyeckune 3aHATHA
[IpaxTrueckoe 3aHATHE Ne56 «IIpunoxenune
MIPOU3BOAHON (DYHKIIUM
7.6 Kputnyeckue T04KH QyHKINH, MAKCUMYMbI H C 1,2
ofep:kaHNe y4eOHOro MaTepuaJia
MUHHMYMET HccnenoBanue ¢pyHKIuu 0e3 mocTpoeHus rpaduka
Kpurnueckue Toukn
Touku skcTpemyma
2,3

IIpakTuyeckue 3aHATHS
[TpakTuueckoe 3aHATHE Neo57 «Haxoxnenue
KPUTUYECKUX TOUEK 0€3 TTOCTPOCHUS




7.7 llpumepnbl IPUMEHEHUS NPOU3BOAHOM K
HCCJIe10BAHUI0 QyHKIIUN

Coneprxkanue y4eOHOro MmarepuaJia
IIpuMeHeHne IPOU3BOAHON B HAYKE U B )KU3HU

1,2,3

IIpakTnyeckune 3aHATHSA
[Ipaktuyeckoe 3ansTue NeS8 «Pa30op mpuMeHEHHS
IIPOM3BOAHON B HAYKE U KUZHU»

2,3

7.8 HauoOoJib11ee 1 HaMMeHbIIee 3HAYeHUs1 GyHKIMU

Coaep:xanue yueOHOro Marepuaja
Haxoxxnenne HanOobIIero 1 HaMMEHbIIEro 3HaYEHUS
¢byHKIMu 6e3 moCTpoeHUs

1,2

IlpakTHyeckue 3aHATHSA

IIpakTueckoe 3ansaTHe NeS59 «PemieHune mnpuKIagHBIX
3a1au»

[Ipaktuyeckoe 3anarue Ne60 «KoHTponbHas paboTa
NelO»

2,3

Pasnen 8. IlokasarenbHas u jjorapupmudeckast GyHKIumn

52

8.1 Iloka3zareibHast pyHKUUA

Conepxanne y4eO0HOro Marepuasa

Bunbl mokazarenbHbIX QyHKIUH

[TocTpoenue rpaduka nokazareabHOU QYyHKITUU
Pemenne moka3arenbHOrO YpaBHEHUS C  IOMOILBIO
rpaduka

OKCHOHEHTa




IIpakTHYeckne 3aHATHSA
[Mpaktaeckoe 3ansitue Ne6l «IlocTpoenue rpaduka
MOKa3aTeNIbHOW  (DYHKIIMHM, pEIIeHHE MO0Ka3aTeJbHOTO
ypaBHEHHS IpaprUuecKu»

8.2 Pemrenue noka3arejbHbIX ypaBHEHHH 1
HEPaBEeHCTB

Conepxanne y4eOHOro Marepuasia
Pemenue rnokazaresbHbIX ypaBHEHUN
Pemenue noka3aresnbHbIX HEPABEHCTB

1,2,3

IlpakTH4yeckue 3aHATHA
[Ipaktuueckoe 3anstue Ne62 «PemieHne noka3arenbHbIX
YpaBHEHUHN U HEPABEHCTB)

8.3 Jlorapu¢gmbl 1 UX cBOMCTBA

Coaep:xanue yueOHOr0 MaTepuaja
Wcropus norapugpma

[TonsiTue norapudma

CsoiicTBa orapupmoB

IIpakTHYecKkne 3aHATHA
IIpaktuyeckoe 3anarue Ne63 Jlorapugmsel U UX cBOiCTBa

1,2

8.4 Jlorapupmuueckass GpyHKuus

Coaep:xanue yueOHOro Marepuasa
OyHKIMs, 00paTHas MoKa3aTeIbHON

IIpakTHYecKkHne 3aHATHA
[Ipaktuyeckoe 3anarue Ne64 «Iloctpoenue rpaduxa
JOrapuPMHUUECKON QYHKITUI

1,2




8.5 Pemienue JiorapupmuyecKux ypaBHeHUil u Coaep:xanue yueOHOro MaTepuaja 1 1,23
HEpPaBEeHCTB Pemenue norapudmuueckux ypaBHEHUI
Pemenue norapudmuueckiux HEPaBeHCTB
IIpakTHYecKkue 3aHATHS 9 2,3
[IpakTuueckoe 3aHATHE No65 «Pemenue
norapu()MUUECKNX YPaBHEHUN U HEPABEHCTB)»
8.6 Ilonsitue 06 oOpaTHoii pyHKIIUKN Coaep:xanue yueOHOro Marepuaja 2 1,2
Haxoxnenue o6paTHoi GyHKIIHH
Bsaumocss3p Mex 1y rpagukamMu
IIpakTHYecKkue 3aHATHS 6 2,3
[IpakTuyeckoe 3ansaTue Ne66 «OOpartHas QyHKIMS U ee
rpadukx»
[Ipaktnyeckoe 3ansitue Ne67 «KoHTponbHas paboTa
Nell»
Koncyabranumn 2
IIpome:kyTouHasi arrecTanus (O4HAast) 2
9K3aMeH (2 cemecTp)
Bcero: 313

Jist XapaKTepUCTUKU YPOBHSI OCBOCHMS y4eOHOTo Marepuasa UCHOIb3YIOTCs caeylone 0003HauYeHHS:
1. — 03HaKOMUTENbHBIN (Y3HaBaHHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAYKTHBHBIH (BBINOJIHEHHE AEITEIBHOCTH 110 00pasily, MHCTPYKIMH WK O PYKOBOJCTBOM)




3. — IPOAYKTUBHBIH (IJITAHUPOBAHUE M CAMOCTOSITEIIPHOE BHIMIOTHCHHE JCSITEILHOCTH, PEIIeHUE TPOOIECMHBIX 3a/1a4)



4 TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3jieJia, TeMbl

KoanuecTBO
JacoB

Paznen 1. OcHOBBI anreOpsI

36

Tewma 1.1. JlelicTBUTEIbHBIC YHCA

Tema 1.2. Crennenu. @opmbl 3aUCH YHUCEIT

Tema 1.3. Ctenenu ¢ palioOHaIbHBIM ITOKA3aTEJIEM.

Tema 1.4. MuorowieHsl. Pa3ioxeHne Ha MHOXKUTEIN

Tewma 1.5. JIpoOHO-parimoHaIbHBIC BEIPAKCHHE

Tewma 1.6 Jlonu 1 MpOLIEHTHI

O DO

Paznen 2. BekTopbl U1 KOOpAMHATHI B POCTPAHCTBE

Tema 2.1 Bekropsl B koopauHaTtHO#H (opme. JInHelHBIC oneparuu
HaJ| BEKTOpaMu

Tema 2.2 Pemenue TCOMCTPHUYCCKUX 3aaa4 C IOMOIIbIO BEKTOPOB

Tema 2.3 VYrasl Mexay BekTopamu. KosuiMHeapHOCTb, CKalsipHOE
IPOM3BEICHUE BEKTOPOB

(6]

Tema 2.4 Ilpsimas B mpoctpanctBe. Kiaccupukamuss mpsMbIXx B
POCTPAHCTBE

Tewma 2.6 Tpeyronbanku. OCHOBHBIC TIOHATHS

Tema 2.7 YerblpexyroabHUKu. OCHOBHBIE IOHATHS

Tema 2.8 OxkpykHOCTb. OCHOBHBIE IOHSTHS

OO~ N

Pasnen 3. YpaBHeHuUs 1 HEpaBeHCTBA

al
o

Tema 3.1 IIpsimasi B 1ekapTOBOI CUCTEME KOOPIMHAT

Tewma 3.2 JIuneiiHble ypaBHEHUs

Tema 3.3 [TapaGosa B JeKapTOBOH cUcTeMe KOOPAMHAT

Tema 3.4 KBaspaTHble ypaBHEHUS

Tema 3.5 [lpyrue tumbsl ypaBHEHHH (MOAYJIH, KOpPHH, BBICLIHE
CTETICHH)

Tema 3.6 CucreMbl ypaBHEHHH

Tema 3.8 'padmueckuii MeTO]1 pelIeHus] HEpaBEeHCTB

Tema 3.9 [lpyrue Ttumnbl HepaBeHCTB (KBaJpaTHbIE, C MOAYJIEM U
Apyrue)

Tema 3.10 Cuctembl HEPAaBEHCTB

| O [O|OO| O |~ O~

Paznen 4. MHOXecTBa, (PYHKIIMHU, TOCJIEOBATEIbHOCTH

N
(e}

Tewma 4.1. MHOXecTBa, OTHOIIEHUS, PYHKINN

Tema 4.2. CpoiicTBa QyHKIUI

Tema 4.3 Komno3unust pyHKIui

Tema 4.4 O6patnas GyHKIUSA

Tema 4.5 YncaoBeIe TOCIEA0BATEIHHOCTH

Tema 4.6 [Tpenen nocienoBaTeIbHOCTH

(e B

Paznien 5. Tpuronomerpuueckue GyHKIUN

w
o

Tema 5.1 ApkcuHyc, apKKOCUHYC ¥ apKTaHI'€HC

(o3}

Tema 5.2 Pemenne npocTedInX TPUTOHOMETPUYECKUX YPABHEHUI

(op]

Tema 5.3 Penenue npocTedMX TPUTOHOMETPUYECKUX HEPABEHCTB

(o3}

Tema 5.4 IlpumMepsl pemieHuss TPUTOHOMETPUUYECKUX YPAaBHEHHUH U
CUCTEM YpaBHEHUH

10

Paznen 6. IlpousBoanas

42

Tema 6.1 [Ipupamenue GpyHxn

I

Tema 6.2 [TonsiTHEe O MPOU3BOAHOMN




Tema 6.3 [ToHsATHE O HENPEPHIBHOCTH U MPEAEITHLHOM MEPEXOE
Tema 6.4 [IpaBuiia BeIYHCIEHUS IPOM3BOAHBIX

Tewma 6.5 [Tpou3BogHas CIIOKHON HYHKIIUH

Tema 6.6 [Ipon3BoIHBIE TPUTOHOMETPUYECKUX (DYHKIUH

Pazpen 7. IlpumeneHne npon3BoIHON

Tema 7.1 IIpuMeHeHUE HETPEPHIBHOCTH

Tema 7.2 KacarenpHas k rpaduky GyHKIUN

Tewma 7.3 ITpubnv>keHHbIE BEIYUCICHUS

Tema 7.4 [IpousBoaHas B GU3UKE M TEXHUKE

Tewma 7.5 IlpuzHaku Bo3pacTaHus1/yObIBaHHS (HYHKIIUH

Tema 7.6 Kputndeckne TOUKH (QYHKIIMH, MAKCUMYMBl 1 MUHUMYMBI
Tema 7.7 Ilpumepsl NpUMEHEHHUSI MTPOU3BOJAHON K HMCCIEHOBAHUIO
byHKIIMN

Tewma 7.8 Haubosbiiee u HaMeHbllIee 3Ha4eHUsI (PyHKIUU
Pasnen 8. [lokazatenbHas u norapudmudeckas GyHKIHH

Tema 8.1 [lokazaTenpHast QyHKIUSA

Tema 8.2 Perienne nokasatenbHbIX YpaBHEHHI U HEPABEHCTB
Tema 8.3 Jlorapumsl 1 UX cBONCTBa

Tema 8.4 Jlorapudmuueckas GyHKIus

Tewma 8.5 Pemenne norapudmMuueckux ypaBHEHHI U HEPABEHCTB
Tema 8.6 [lonarue 06 obpatHO# QyHKIIH

Koncynpranuu

IIpomexxyTouHas arrecranus

~N|o|B|B|w|o|eo|Js] & (NS NSNBIS o oo

5. YCJIOBUS PEAJIM3AILIMU YYEBHOU JUCHUTNJIAHBI

5.1 MarepuajibHO-TeXHHYECKOe o0ecrneyeHmne

Jlnis peanuzanuy mporpaMMbl y4eOHOTO MpeaMeTa MPeAyCMOTPEHO HAIMUYKE CIeTYIOLNX
CTIeIMATbHBIX TIOMETIICHHIA:

Kabuner matemMaTuku:

OcHoBHOe oOopynoBanue: Jlocka moakarHas; MynbTUMEIUNHBIA KOMIUJIEKT (IIPOEKTOP
Casio XJ-V2, skpan Lumien Eco Picture); [TapTsl yuennueckue asoiinsie; CTon npenoaaBaTers;
Crynbs.

[Tporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional (OOO "[lacudux
Kommnbroreprr I'pyn", 'K Ne55 or 03.05.2011 r., nuuensus Ne48467770 ot 06.05.2011 r). 2.
Microsoft Office ProPlus 2010 Russian Acdme (OOO "Ilacudux Kommerorepst ['pyn", 'K Ne254
or 01.11.2010 r., mumen3us Ne47549521 ot 15.10.2010 r., 6eccpouno). 3. MatLab Concurrent
Academic Perpetual R2014b B coctaBe: MatLab, Simulink, Image Processing Toolbox, Symbolic
Math Toolbox (OOO "Burponukc", kortpakT Ne0320100030814000018-45081 ot 09.09.2014 1.,
munen3us Ne980095 ot 26.09.2014 1., 6eccpouno). 4. Google Chrome (cBoOogHOE

5.2 UndopmannonHoe odecrieyeHue peasnu3anun NporpaMmmsbl

Jns  peanusanuu mporpammbl  yueOHoro mnpeamera Oubmmoreunsit ¢onx BI'YDC
YKOMILIEKTOBAH ITEYaTHBIMH U DJICKTPOHHBIMH U3aHUSMHU.

OO6yyaromuecs: U3 yKcia HHBAJIMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbSI
oOecrieueHbl Me4YaTHBIMU U (MJIM) 3JIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcaMu B (opmax,
a/laTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBBSI.

OcHOBHBIE HCTOYHUKH:



1. boromonos, H. B. Maremaruka : y4eOHHK [UIs CpeAHEro MnpodecCHOHAIbHOIO
obpaszosanus / H. B. Boromonos, I1. . Camoiinenko. — 5-e u3x., nepepad. u pom. — Mocksa :
WznarensctBo HOpaiit, 2022. — 401 ¢. — (IIpodeccuonansroe obpazoBanue). — ISBN 978-5-
534-07878-7. — Texkct : anekTpoHHbIN // OOpa3zoBarensHas miargopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/489612

2. Kpemep, H. III. Maremaruka Ui KoJie[pkel : yueOHOe mocoOue Ui CpemHero
npodeccuonanbroro oopazosanus / H. III. Kpemep, O. I. Koucrantunosa, M. H. ®@puamaHn ; oj

penaxuueit H. I1. Kpemepa. — 11-e uzn., nepepad. u gon. — Mocksa : U3narensctBo FOpaidr,
2022. — 362 c¢. — (IIpodeccuonansuoe oopazoanue). — ISBN 978-5-534-15601-0. — Texkcr :
AMEKTpOoHHBIH  //  OOpazoBarenbHas  miardopma  HOpaiirt [caiit]. —  URL:

https://urait.ru/bcode/509126

3. Maremaruka. [Ipaktukym : yuebHoe mocobue ansi cpeaHero npogecCHOoHaIbHOTO
obpazosanus / O. B. Tarapauxos [u ap.] ; mox obmeit penakiueii O. B. Tarapaukoa. — Mocksa :
WznarensctBO FOpaiit, 2022. — 285 c. — (IIpodeccuonanpHoe obpazosanue). — ISBN 978-5-
534-03146-1. — Texct : anekrponHslit / OOpa3oBarenbHas mwiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/490215

JonosHUTeILHAS JUTEPaTypa:

1. Jamasiu, A. A. ['eoMeTpuyeckre MOCTOPOCHHS HAa IJIOCKOCTH U B IPOCTPAHCTBE:
3a/au U pemeHus: yaeoHoe mocobue / A. A. Jlagasa. — 2-e uzz. - Mocksa: ®OPYM: MH®PA -
M, 2020. - 464 c.: un. - (Ilpodeccuonansuoe odpazoBanue). - ISBN 978-5-91134-807- 6. - TekcT:
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1082973

2.Cuxopckas I A. AnreOpa u teopus uncen: yueonoe nocodue aist CI1O / Cukopckast
I'A. — Caparos: I[IpodobpazoBanue, 2020. — 303 c. — ISBN 978-5-4488-0612-4. — Texkcr:
anekTponnbii. — URL: http://www.iprbookshop.ru/91847.html

HNuTepHeT — pecypcebl:

1. www.newlibrary.ru - HOBast AJIEKTpOHHAsE OUOJIMOTEKA;

2. www.edu.ru — ¢eepasibHbINH OPTATI POCCUIHCKOTO 00pa30BaHus;

3. http: //window.edu.ru/ - equHOE OKHO JOCTYIA K HHPOPMAIIMOHHBIM pecypcam

4. www.fcior.edu.ru (MudopmanroHHble, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE MATEPUAIIbI);
5. www.school-collection.edu.ru (Ennnas xomnekiuu nudpoBbIX 00pa3oBaTeIbHBIX

pecypcoB).

6. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOT' O
IMPEJIMETA

KOHTpOJ'IL " OIICHKA PC3YJIETATOB OCBOCHUA TPCAMETA OCYIICCTBIIACTCA ITPECIIOAABATCIICM B
nponecce MpoBCACHUA IMPAKTUYCCKUX U Ha60paTOpHBIX 3aHHTHf/'I, TCCTUPOBAHMUS, a4 TAKIKEC
BBIITOJTHCHU A O6y‘-IaIOIJ_II/IMI/IC$I UHAWBUAYAJIBbHBIX 3a,[[aHI/II71, IIPOCKTOB, HCCIIeIOBaHUM

Pe3yabTaThl 00yyeHUs OcHoBHbBIE MOKA3ATEN OI[EeHKH
pe3yJibTaTa

JInyHOCTHBIE
c(hopMUPOBAHHOCTH MIpeACTaBICHUI o | Tema 1.1. (ycTHBI ompoc)
MaTEeMATHKE KaK YHUBEPCATbHOM  SI3BIKE



https://urait.ru/bcode/490215
http://www.iprbookshop.ru/91847.html

HAyKH, CPEACTBE MOJECIUPOBAHUS SBICHUI U
MIPOLIECCOB, UJIEAX U METOJIaX MaTeMaTHKH,

MOHMMAaHWE 3HAYUMOCTH MAaTEMaTHKU s
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K
MaTEeMaTHKE KaK K 4acTU OOIeYeI0BEUECKOM
KYJIbTYpbl Yepe3 3HAaKOMCTBO C HCTOpHEi

Tema 1.2. Crenenn u xopHu. CTENEeHHbBIC
¢byHkuuu (YCTHBIH 0onpoc)

pa3BUTHUA MaTEMaTUKH, 3BOJIIOLAEH

MaTeMaTHYECKUX HJIeH;

pa3BUTHE JIOTUYECKOr0 mpinuienus, | Tema 8.1 IlokasaTenbHass ©  JIO-
MIPOCTPAHCTBEHHOTO BooOpaxkeHus1, | rapudmudeckas GyHkiuu (yCTHBIN OMpoc)

AITOPUTMHUYECKON KYJIBTYPbl, KPUTUYHOCTH
MBIIIJICHUS. Ha YPOBHE, HEOOXOIMMOM JIJIsI
Oynymieit mpohecCuoHATBLHON eATeIbHOCTH,
JUIAi  TPOJODKCHHs ~ oOpa3oBaHHMs U
camMo00pa3zoBaHus

OBJIAJICHAE MAaTEMAaTUYECKUMH 3HAaHHSIMHU U
YMCHUSMU, HCO6XOIII/IMI)IMI/I B HOBCGHHGBHOﬁ
KHM3HH, JJIS1 OCBOCHUS CMEKHBIX €CTECTBEHHO-
HAay4YHBIX JUCHUITIINH n JUCHUITIINH
npo(eCcCHOHATBHOTO LUKIA, JUIS MOTYYCHHS
oOpa3oBaHusi B 00JacTAX, HE TPEOYIOIUX
yriryOIeHHOH MaTeMaTHYeCKOH MOrOTOBKH

Tema 1.4. (ycTHBIH ompoc)

TFOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B
TOM qucle camMo00pa30BaHUIo, Ha
IIPOTSKEHUM BCEH )KM3HU

Tema 521 5.3
Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN U
HEpaBeHCTB (YCTHBIN OIPOC)

CO3HATEJIbHOE OTHOIIEHHWE K HENPEPHIBHOMY

Tema 2.1.

00pa30oBaHUI0 KaKk YCIOBUIO ycHemHo# | @yHKIHUM, UX CBOMCTBa U rpapuku (yCTHBIN
npodeccuoHanbHOM u OOIIECTBEHHOM | OIpPOC)

JIeSITeITbHOCTH

TOTOBHOCTD u CIOCOOHOCTh K | Tema 2.2

CaMOCTOSITENIbHOM TBOPYECKOMH u | (KOHTpoJbHas paboTa)

OTBETCTBCHHOM JACATCIIBHOCTHU

TOTOBHOCTh K  KOJUIEKTUBHOW  pabore,
COTPYJAHUYECTBY CO  CBEPCTHHUKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO-UCCIIeIOBATELCKOM, TIPOSKTHOU |
JPYTUX BUJAX JEATEILHOCTH

Tema 2.3 (koHTpOsbHAs paboTa)

OTHOILICHHE K npodeccuoHanbHOM
JESATENIBHOCTH KAaK BO3MOXHOCTH Y4acTus B
pelieHun JIUYHBIX, OOIIECTBEHHBIX,
rOCy/1apCTBEHHBIX, 0OIIeHAITMOHAIBHBIX
npo0emM

Tema 3.1
(ycTHBIH ompoc)

CIOCOOHOCTH (POPMYITHPOBATH BBHICKA3BIBAHUS
O CTEpEeOMETPUH KaK O BAXXHOM paszfelne
MaTeMaTUKH,  CPEIACTBE  MOJIEIMPOBAHUS
SIBJIEHU WU TPOILECCOB B OKPYXKAIOIIEM Hac
MHpPE

Tema 3.2
(ycTHBIH o1poc)

pa3BUTHE JIOTHYECKOT0 MBIIICHHUS,
MPOCTPAHCTBEHHOIO BOOOpaKEHUS,
QITOPUTMUYECKOW  KYJIBTYpPhl TOCTPOCHUS

Paznen.2 Bektopsl U
MPOCTPAHCTBE

KOOpAWHAaThL B




JIOKA3aTeJIbCTB 000CHOBAHHOCTH
COOCTBEHHBIX  BBIBOJIOB M  MOJYYEHHBIX
PEe3yIbTaTOB npo¢eCCHOHAITBHON
JIeSITENLHOCTH

MeranpenMeTHbIe

YMCHHUEC CaMOCTOATCIBHO ONPCACIIATL LCIIN

Tema 1.1. [leiictBuTenbHble umucia (YCTHBIN

NESTEIbHOCTH W COCTaBJATh  IUJIaHBI | OMPOC)

JESITEIbBHOCTH

CaMOCTOATEIIbHO ocymecTBiATh, | Tema 1.2. Ctenenu (yCTHBIH Ompoc)
KOHTPOJIMPOBATh " KOPPEKTUPOBATh

JIESITEIbHOCTD

UCIIOJIb30BaTh BCE BO3MOJXKHBIE pecypcebl ais | Tema 1.3,

JMOCTHMKEHHUSI  TOCTABIIEHHBIX  LeJell U

pcain3anu 1mjIaHOB ACATCIbHOCTHU

BbIOMpATh YCIEIIHbIE CTPATETUHU B PA3JIUUYHbIX
CUTYyaLUAX

Tema 1.4. (ycTHBIH o1poc)

YMEHHE MPOAYKTHUBHO obmarbes u
B3aMMOJIEUCTBOBATH B IIPOLIECCE COBMECTHOU
JIEATEIIbHOCTH, YYHUTHIBATh MO3ULHUHM APYTHUX

Tema 1.5
(ycTHBIH ompoc)

YYaCTHUKOB  JCSATEIBHOCTH, A(P(PEKTUBHO
paspeniatb KOHQINKTHI
BJIaJICHUEC  HaBbIKAMH  IO3HaBaTebHOH, | Tema 4.2.

y4eOHO-UCCIIEI0BATENbCKOM UM MPOEKTHON

OyHKIuM, CcBOWCTBAa W rpaduku (YCTHBIHA

NEeSTeIbHOCTH,  HABbIKAMU  pas3pelIeHus | OIpoc)

npoOemM

CHOCOOHOCTh u TOTOBHOCTB K | Tema 2.2
CaMOCTOSITEIbBHOMY MTOUCKY METOJIOB | (KOHTpoOJIbHAs paboTa)

pelmiCHus MPAKTHUYCCKUX 3a1a4, IIPUMCHCHUTIO
PA3JIMYHBIX METOA0B IMO3HAHUA

TOTOBHOCTb " CIIOCOOHOCTh K
CaMOCTOSITEIIBHON HMH(}OPMAaLIOHHO-
MIO3HABATEIIBHON  JIEATEIIBHOCTH,  BKJIIOYAs
YMCHHUE OPUCHTUPOBATHECA B  Pa3JIMYHBIX
UCTOYHUKAX  HHGPOpMAlUM,  KPUTHYECKU
OLIEHUBATh 3 HHTEPIPETUPOBATH
UHPOPMALIMIO, TONYYaeMYI0 U3 Pa3IHYHBIX
HUCTOYHUKOB

Tema 2.3
(xoHTpOJIbHAS paboTa)

CnocoOHOCTh BJIaJCTh SA3BIKOBBIMH
cpeacrBaMu: YMCHHC SACHO, JIOTUYHO U TOYHO
H3jaratb CBOKO TOYKY 3pCHUA, UCIIOJIB30BATH
AJICKBATHBIC A3BIKOBBIC CPEACTBA

Tema 3.1
(ycTHBIH ompoc)

BIIQ/ICHUE HaBBIKAaMU MO3HABaTENbHON
pedieKCUM Kak OCO3HAHHSA COBEpPIIAEMBIX
JEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX
pEe3yIbTaTOB M OCHOBAHHM, TPAHUI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MMO3HABATEIHHBIX
3a/1a4 ¥ CPEJICTB JUISl MX TOCTHKCHUS

Tema 3.2
(ycTHBIH o1poc)

LIG.HGYCTPGMJIGHHOCTB B IIOUCKax U HpHHHTHH
pelIeHuii, Coo0pa3uTEILHOCTh U WHTYHIIHS,
pa3BI/ITOCTB HpOCTpaHCTBeHHLIX
MpECTaBICHUI

Tema 3.3
(koHTpOJBHAS paboTa)




IIpenmeTtHbie

c(hOpMUPOBAHHOCTh MpECTaBICHUI 0
MaTeMaTUKe KaK 4aCTU MUPOBOU KYyJIbTYphI U
MECT€  MATEMaTUKA B  COBPEMEHHOM
UUBUJIM3AIUH, CIOCO0axX OMUCAHUS SBIICHUMN
peasbHOr0 MUpa Ha MATEMATUYECKOM SI3BIKE

Tema 1.1. [eiicTBuTenbHble uucia (YCTHBIN
OTIpocC)

c(hOpMUPOBAHHOCTh MpeICTaBICHU 0
MaTEMaTUYECKUX TMOHATUAX KaK Ba)KHEUIIUX
MaTEeMaTHYECKUX MOJEIAX, MO3BOJISIFOIINX
ONUCHIBATh U MU3Yy4aTh Pa3HbIC MPOLECCHl U
SIBJICHUS

Tema 1.2. Crenenu. CBOWCTBa CTEIEHU

(ycTHBIH ompoc)

CrocoGHOCTh CPOPMYTUPOBATH ONIPEICICHUE
noKa3aTeIbHON u JOTapuUPMHUECKON
GYHKIMM ©  TEPEUYUCIIUTh W3 OCHOBHBIC
CBOMCTBA

Tema  8.1. IlokazarenpHass U Jio-
rapudmuyeckas QyHKIuu (yCTHBIH OIPOC)

BJIaJACHUC METOJaMH J0Ka3aTCiIbCTB n
aJIrOpUTMOB pCUICHUA, YMCHHC Hux
IMPUMCHATD, IIpOBOANTD J0Ka3aTCJIbHbIC

PacCy’KACHUS B XOAC PCHICHUS 3a1a4

Pasnenr 5. OcHOBHBIE IIOHATHUS W METOIBI
TPUTOHOMETpHH (YCTHBIN OIpOC)

BJIAICHUC CTAHAAPTHBIMU IIpUCMaMHU PCUICHHA

Tema 5.1

TPUTOHOMETPUYECKUX YpaBHEHUI u | Pemenne TpuroHoMeTpu4EeCKUX ypaBHEHUHN U

HEPABEHCTB, UX CUCTEM HepaBeHCTB (YCTHBIN OIPOC)

CIOCOOHOCTh MEePEUUCIUTD ocHoBHEIC | Tema 2.1.

cBoMcTBa (PyHKIUI @OyHKIUM, UX CBOMCTBAa U rpaduku (yCTHBIH
OTIpOC)

CHOCOOHOCTD MIEPEYUCTUTD ocHOBHBIE | Pa3nen 5

MOHSATUSAX MATEMAaTHYECKOTO aHaiu3a U WX | (KOHTpoJbHas pabora)

CBOMICTBAa,  XapaKTEpHU30BaTb  IIOBEJIEHUE

(GyHKIMH, UCTIOTIB30BaTh MOJYUYEHHBIX 3HAHHUM

JUIsl  ONMCAaHWsA M  aHajlu3a  PeaJbHBIX

3aBUCHMOCTEN

BJIaJICHNE OCHOBHBIMU MOHATUAMU O IIockux | Tema 3.1

U TIPOCTPAHCTBEHHBIX  reomeTpuyeckux | [IpsiMple W MIOCKOCTH B  MPOCTPAHCTBE

¢urypax, uX OCHOBHBIX CBOWCTBaX (ycTHBIii ompoc)

CIIOCOOHOCTH pacro3HaBaTh reomerpuueckue | Tema 3.2

(GUrypsl Ha yepTeKax, MOJIENIAX U B pealbHOM | (YCTHBIN OIPOC)

MUpe

IIPUMEHEHNE N3Y4YEHHBIX coiicts | Tema 3.3

reoMerpuueckux ¢uryp u ¢opmyn aus | (KOHTpoJjibHas pabota)

pellIeHUs] TeOMETPUYECKUX 3aJad M 3a1ad C

MPAKTHYECKUM COJIepKaHUEM

YMenue BBINOJIHATD apu¢pmernueckue | Tema 1.1

JIEUCTBUSA c BENIECTBCHHBIMUA u | JleicTBUTENBHBIE  YHCTIA. KonTponbnas

KOMIUIEKCHBIMU YK CJIAMU pabota Ne 1

CnocoOHocTh cTpouTh rpadux creneHHoi | Tema 1.2

TaK¥XKEe BBIIIOJIHATD

byHKIIMH, A

Crenenu u kopau.. Kontponbhas padorta Ne 1

npeoOpa3oBanue BbIpakeHWid co 3HakoMm | Tema  8.1.  IlokasarempHass ®  JO-
panukana. rapudmuueckas QyHKIUN

Crioco6HOCTD CTPOMTH rpapuku | Tema  8.1.  IlokazarenpHass u  Jio-
MOKa3aTeIbHOU u norapudmudeckoit | rapupmuueckas  GyHKuuu. KoHTposiapHas
byHKIIMN pabota




Cnocob6HoCcTh pemaTh TokazatenbHble W | Tema  8.1.  IlokasarenmpHass w©  Jio-

JorapupMUUECKUE YpaBHEHUS rapupmuueckas  pynkuuu.  KoHTponbpHas
pabora

CriocoO6HOCTD npeobpas3oBbiBath | Tema 5.1

TPUTOHOMETPHYECKHE BBIPAXKECHUS u | OcHoBbl  TpuroHomerpuu. KoHTponbHas

JIOKa3bIBaTh TOXKIECTBA pabota

CnocoO6HOCTh pemarh TpuroHomerpudeckue | Tema 5.2

YpaBHEHUS U HEPABEHCTBA Pemenne TpUrOHOMETPUYECKUX YPABHEHUN U
HEPaBEHCTB.

CriocoOHOCTh MPOM3BOAUTH HccienoBanue u | Tema 5.1

npeoOpazoBanne rpadukoB QyHkud — u | DyHKIUM, WX CBOHCTBA W  TpaduKH.

OTHCHIBATh X OCHOBHEIE CBOHCTBA KontponbHas pabora

Cnooco0HOCTH BBEIYHCIIATH koopauHathel | Tema 3.2

BEKTOPOB B [IPOCTPAHCTBE

Koopaunats! 1 BEKTOpBHI.
KonTpomnbnas pabora Ne 9.

HJ’IH OLCHKHU NOCTHUIKCHUA 3allJIaHUPOBAHHBIX PE3YJIBTATOB O6y‘leHI/ISI 10 JUCHUIIIIMHEC

pa3paboTaHbl KOHTPOJBHO-OIICHOYHBIE CPEACTBA JUIS MPOBEACHUS TEKYLIETO0 KOHTPOJIS M
IIPOMEKYTOYHOMN aTTecTally, KOTOpbIe IPUIIAaraloTcs K padodel mporpaMMe AMCUUILINHBL.
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1 O0mme cBeneHus

KontponsHo-ouenounsie cpencta (nanee — KOC) npeaHazHadeHsl I8 KOHTPOJS U
OLICHKMA O00pa30BaTeIbHBIX JOCTHIKECHHIH OOYJaroIIUXCsi, OCBOMBIIMX NPOTPaMMy Y4eOHOTO
npeamera OOIL.04 Maremaruka.

KOC Bkio4aroT B ce0si KOHTPOJILHBIE MaTepUabl ISl MPOBEACHUS TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH U MPOMEKYTOYHOHN aTTeCTallMH 10 y4eOHOMY TpEeIMETy, KOTOpasi IIPOBOIUTCS B
dopme nuddepenupyemoro 3aueta (¢ UCTOIH30BAHHEM OIICHOYHOTO CPEJICTBA - YCTHHIN OMPOC B
(dbopMe OTBETOB Ha BONPOCHI OWIJIETOB, YCTHBIM ompoc B (hopme cobecenoBaHusi, BBHIIOJIHEHUE
MMUCHbMEHHBIX 3a/IaHUI, TCCTUPOBAHUE).

2 Ilnanupyemblie pe3yabTaThbl 00y4eHHs MO JUCUHUILINHE, 00ecTieYnBalolIue
pe3yJbTaThl 0CBOCHHS 00pa30BaTeIbLHON POrPaMMBbI

Kon
pe3ynbrar
a HaumMeHoBaHUE pe3yinbTaTa 00ydeHus '
00yueHust
1
JImgHOCTHBIC
c(hOpMHUPOBAHHOCTD MPEACTABICHUI O MAaTEMAaTHUKE KaK YHUBEPCATILHOM
JI1 SI3bIKE HAYKHU, CPEICTBE MOJCIUPOBAHUS SIBICHUM U IPOLIECCOB, UACIX U
METOJaX MaTeMaTUKH;
IIOHMMaHUE 3HAYMMOCTM MATEMATUKU JUIl HAyYHO-TEXHHUYECKOIO
e nporpecca, chopMUPOBAHHOCTH OTHOIIEHUSI K MAaTEMaTHKE KaK K 4acTH
o0IIeueoBeuYecKoil KyabTyphl 4Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS
MaTeMaTHUKH, SBOJIIOIIMCH MaTeMaTHYeCKUX HACH;
pa3BUTHE JOTUYECKOTO MBIIIIEHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
3 AJNTOPUTMHUYECKON KYJIBTYpbl, KPUTUYHOCTH MBIIIJIEHUS HA YpPOBHE,

HeoOxomuMoM st Oyaymiedt mpogeCcCHOHAIbHOW AEITeTbHOCTH, IS
MIPOJIOJKEHUSI 00pa30BaHUs M CAaMOOOPa30BaHUS

OBIIQJICHHE MAaTEMaTUYECKUMHU 3HAHUSIMHU M YMEHUSIMU, HEOOXOAUMBIMU
B HOBCGHHGBHOﬁ KHU3HHU, JJI4 OCBOCHHA CMCKHBIX C€CTCCTBCHHO-
Ji4 HAYYHBIX TUCHUIUIMH U JAUCUUIUIMH MPOQPECCHOHATBHOTO IUKIA, IS
MOJIy4eHHUs] 00pa30BaHUS B O0JIACTAX, HE TPEOYIOMUX YIITyOJIEeHHOM
MaTeMaTH4YeCKON MOATOTOBKU

TOTOBHOCTh W CIIOCOOHOCTHh K OOpa3oBaHWIO, B TOM YHCIIE

715 caM000pa30BaHMIO, HA MPOTSHKEHUH BCEH JKU3HU
CO3HATeJIbHOE OTHOIIEHHWE K HENpPepbIBHOMY OOpa30BaHUI0 Kak
JI6 YCIOBHUIO  YCHEIIHOW  NpoQecCHOHaNbHOW M OOIIEeCTBEHHOM
JeSITEIbHOCTH
17 TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENbHOM TBOpYECKOH U

OTBETCTBEHHOM JISATEIHHOCTH

TOTOBHOCTH K KOJUIEKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU
JI8 B 00pazoBaTebHOM, 00I11eCTBEHHO MIOJIE3HOH, y4eOHO-
MCCIICIOBATENILCKOM, MPOSKTHON M JIPYTHX BUJAX JEITEIbHOCTH
OTHOIIEHHE K MPOPECCHOHANBHOU AEATEIBHOCTH KaK BO3MOKHOCTH
JI9 ydacTusi B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapPCTBCHHBIX,
00IIEHAIIMOHAIBHBIX TPOOIJIeM




Kon
pe3ynbrar
a
00y4deHUst
1

HaumMeHoBaHUE pe3yibTaTa 00ydeHus '

J10

CHOCOOHOCTh (POPMYITMPOBATh BHICKA3bIBAHHUS O TEOMETPUH, KaK O
BOXHOM pasjiejie MaTeMaTHKH, CPEICTBE MOJICIMPOBAHHS SBJICHUH W
MPOIIECCOB B OKPYKAIOIIEM HAC MUPE

J11

pa3BUTHE JIOTHYESCKOTO MBIIUICHHSI, IPOCTPAHCTBEHHOTO BOOOpaKECHHMS,
AJITOPUTMHUYECKOU KYJIBTYPBI MOCTPOCHUS JI0Ka3aTeJIbCTB
000CHOBAaHHOCTH COOCTBEHHBIX BBIBOJOB M IOJIYYCHHBIX PE3YJIbTATOB
npodeccuoHaNbHON ACSITETLHOCTH

MeranpenMeTHbIe

Ml

YMCHHUE CaMOCTOATCIBbHO OMMPEACIIATE HEIN ACATCIIBHOCTH U COCTABJIATH
IIJTIaHbI JCATCIIBHOCTHU

M2

CaMOCTOATCIIBHO OCYIICCTBJIIATH, KOHTPOJUPOBATH U KOPPCKTHUPOBATH
JACATCIBHOCTD

M3

HCIIOJIB30BaTb BCC BO3MOXKHBIC PeCYpPChI JJIA JOCTHIKXCHUA
IIOCTaBJICHHBIX Heﬂeﬁ 1 pcain3alivu 1IJIaHOB JCATCIbHOCTHU

M4

BBI6I/IpaTb YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYallUAX

M5

YMEHHME MPOAYKTHUBHO OOINAThCS M B3aMMOJAEHCTBOBaTH B Ipolecce
COBMECTHOHM J€SATEIbHOCTH, YUYUTHIBATh MO3UIMM JAPYIMX YYaCTHUKOB
JeSITeIbHOCTH, YPPEKTHUBHO pa3peniarb KOHQIUKTHI

M6

BJIaJICHWE HAaBBIKAMU TO3HABATEIBHOMN, YU4eOHO-HUCCIEOBATEIbCKON U
MIPOEKTHOM JESITEIbHOCTH, HABBIKAMU pa3penieHus mpooiaem

M7

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATCIIBHOMY IIOHMCKY MCTOI0B
peICHUA NPAKTUUCCKUX 3aja4, NPUMCHCHHIO PAa3JIMYHBIX MCTOI0B
ITO3HAaHUA

MS8

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM WH(OpMAIIMOHHO-
MM03HABATEIIbHON AESATENbHOCTH, BKIIIOUAsi YMEHUE OPUEHTHPOBATHCS B
pa3IMYHBIX HWCTOYHUKAX WHOOpPMAIMU, KPUTHYECKH OIICHUBATh U
WHTEPIPETUPOBaTh MHPOpPMAINIO, TOIYy4aeMyl U3  Pa3IUYHBIX
HMCTOYHUKOB

M9

CriocoOHOCTE BJIAZACTD A3BIKOBBIMU CPEACTBAMU:. YMCHUC SAICHO, IOTUYHO
U TOYHO wHU3JjiaraTb CBOIO TOYKY 3pCHHA, HCIIOJIb30BATH aJICKBATHLIC
SA3BIKOBBIC CPCIICTBA

MI10

BIaACHUC HaBbIKaAMH MO3HaBaTeIbHOMU pe(bHCKCI/II/I KaK OCO3HaHuA
COBCpHIACMBIX H@ﬁCTBI/Iﬁ N MBICJIUTCIIBHBIX MMPOLUECCOB, UX PEIYIIETATOB
n OCHOBaHHﬁ, rpaHull CBOCTO 3HAHUA W  HC3HAHUA, HOBBIX
IMMO3HAaBATCJIbHBIX 3a1a4 U CPEACTB IJIA UX JOCTHIKCHUA

MI11

LEJIEYCTPEMIIEHHOCTh B [IOMCKaX W NOPUHATHUM  PELIEHUM,
COO0pa3UTENLHOCTh W HMHTYUIIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX
MPEJCTABICHUI

[IpenmeTHbIE

11

C(I)OpMI/IpOBaHHOCTL HpC,I[CTaBJ'IeHI/Iﬁ 0 MaT€MAaTUKE KaK 4aCTHu MHpOBOfI
KyJIbTypbl W MCECTC MAaTCMAaTuKu B COBpeMeHHOfI OWBUIIN3aIIUH,
croco0ax OMUCAHUS SIBICHHUI pC€ajIbHOI0 MHpa Ha MAaTeMaTu4CcCKOM
SI3BIKE

I12

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MATEMAaTHYECKUX TOHATUSAX KaK
BAKHEUIINX MAaTE€MaTHYECKUX MOJEISAX, MO3BOJISIIOIIUX OMHUCHIBATH U
M3y4aTh Pa3HbI€ MPOLIECCHI U SIBJIICHUS




Kon

pe3ynbrar
a HaumMeHoBaHUE pe3yibTaTa 00ydeHus '
00y4deHUst
1

3 CrocoOHOCTh  chOpMyYIIMpPOBATh  OMpPEIEICHUE TOKa3aTelbHOU |
sorapu@mMuueckoil QyHKIMU U MePEUrCINTh U3 OCHOBHBIE CBOMCTBA
BJIa/ICHNE METOJaMH JJ0KA3aTeIbCTB U aJITOPUTMOB PELLIEHUS, YMEHHUE UX

14 MIPUMEHSITh, IPOBOJUTH JOKa3aTeIbHbIC PACCYKJICHUS B XOJI€ PEIICHUS
3aja4y

5 BJI2/ICHHE CTAHJAPTHBIMI NPUEMAaMH PELICHUA TPUIOHOMETPHHECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM

116 CIIOCOOHOCTD MEPEYHCIUTh OCHOBHBIE CBOMCTBA (DYHKITUH
CHOCOOHOCTh TEPEUYHUCITUTh OCHOBHBIE TOHATUSAX MAaTEMaTHYECKOTO

7 aHaJiu3a W MX CBOMCTBA, XapaKTepu3oBaTh MOBE/ICHHE byHKIUH,
WCIONIb30BaTh MOMyYEHHBIX 3HAHUM IS OTIMCAHUS U aHAJIN3a pealbHbIX
3aBUCUMOCTEH

I8 CHOCOOHOCTh OOBSICHUTH CMBICT MPOU3BOJHONW (GYHKIHMH, YMEHUE
HAaXOJIUTh NPOU3BOJIHYIO PYHKINU

9 BJIQJICHHE OCHOBHBIMU TMOHSATUSMU O IUIOCKHX T'€OMETPUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBaX

110 CIOCOOHOCTh pacro3HaBaTh IeOMETpUYECKHe (PUTyphl HA yepTexax,
MOJIEJISIX U B pEaJIbHOM MUPE
MPUMEHEHHE W3YYEHHBIX CBOWMCTB reoMeTpuueckux ¢uryp u hopmyn

111 JUIS PELIeHUs] TeOMEeTPUYECKHUX 3a4a4 M 3aJad C IPAKTHUYECKUM
cofiepKaHNEM

12 YMeHU€e BBITIONHATh apu(PMETHUECKUE JTEHCTBUS C NEUCTBUTEIHHBIMU
YUCIaMHU

13 CnocoO6HOCTh CTpoUTh TpaduK CTENEHHOW (QYHKIMH, a  Takke
BBINOJIHATH IPE0Opa30BaHNE BBIPAKEHUH CO 3HAKOM paJiuKaia.

I114 CrocoOHOCTh CTPOUTH TpaUKH MOKA3aTEIbHOW M JOrapupMHUUECKON
byHK1IIMN

IT15 CrniocoOGHOCTH permiaTh Mokas3aresibHble U Jorapu(MuiecKkue ypaBHeHUs

I116 CriocoOHOCTh MPeoOpa3OBbIBaTh TPUTOHOMETPUUECKHE BBIPAKEHUS U
JIOKa3bIBaTh TOXK/IECTBA

1117 CriocoOHOCTH penarh TPUrOHOMETPUYECKUE YPaBHEHUS U HEPaBEHCTBA

I118 CrnocoOHOCTh  MPOU3BOAWTH  HUCCIEAOBaHHWE H  MPeoOpazoBaHUE
rpadukoB QYHKIMHA U ONMUCHIBATH UX OCHOBHBIE CBOMCTBA

I119 CrocoOHOCTh pemarh 33/Ja4d Ha TNPUMEHEHHWE OCHOBHBIX IOHSITHUN
reOMeTpUn

1120 CriocoOHOCTH BBIYMCIIATH KOOPAMHATHI BEKTOPOB B TPOCTPAHCTBE

I121 CriocoOHOCTH peniarh JMHEWHbIE U KBaIpaTHbIE YPaBHEHUS

1122 CnocoOHOCTh pemiaTth pas3lIuyHble BUIB YpPaBHEHHHA (C MOIYIEM,
BBICIIHE CTENEHHU, C KOPHEM U T]) U CUCTEMBI YPaBHEHUH

123 CrocoOHOCTH pelIuTh HEPABEHCTBO, CUCTEMY HEPABEHCTB Pa3INUHBIMU
criocobamu

1124 CdhopMupoBaHHOCTH MOHATHE TPEAETa MOCIEA0BATEIBHOCTH (PYHKIIHH,
YMEHHE BBIYHUCIIATH Npeel

1125 Biagenue anropuTMaMy IIPUMEHEHUs MIPOU3BOMHOM K MCCIECHOBAHUIO

GbyHKIINN




Kon
pesyabrar
a HanMmeHOBaHMe pe3ynbTaTa 00ydeHus '
00y4deHUst
1
126 Pemenue 3amau ¢ moMoIIbI0 IPOU3BOAHON (pyHKIIMK

3 CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJMPYEMbIM pe3y/ibTaramM 00y4eHust

3.1 CpencrBa, npuMeHsieMble 1JI OLlEHKU YPOBHS TE€OPEeTUYECKOi MOJAr0TOBKH

Kparkoe Kon HanmenoBanue oLieHOYHOTO
HaUMCHOBAH | nesyy ) CpEJICTBA U IIPEJICTABICHHUE €r0 B
ue pasziena rara [Toka3arenb” oBIagECHUS KOC3
(monyrst) / pe3yibpTaTaMu O0y4ICHHUS =
TEMBI o0yue Texkymui [Ipomexxyrounas
JUCHUIUIMHEL | HUS KOHTpOJIB" arrecranus’
Paznen 1 Anredpa
CriocobHOCTh  cHOpPMYIIHPOBATH
JI1 MIPE/ICTABIICHHUS] O MaTeMaTHUKe Kak
VHHBEPCATHLHOM SI3bIKE HAYKU
CnocoOHOCTE  CaMOCTOSITEIILHO
M1 | onpeaensarh Helu AesATeIbHOCTH U
COCTABJIATH IIAHBI JEATEIbHOCTH N
YeTHBI  OmIpoC
CrnocoOHOCTh  chopMyYIIUPOBATH Bompocsl  Ha
Tema 1.1 . (m 5.1, BompoCHI p
va 1. MTOHSATHE MIPEICTABICHUMA 9 1-5) SK3AMEH 1o
JletficTBHUTEIH MaTeMaTHKe KaK 4YacTh MHPOBOM
Pedepar (n. 5.2, | buneram (1.
HBIC YHCia KYJABTYPBl M1 MECTE MAaTeMaTHKH B
. TeMbl 1-7) 6.1)
1 COBPEMEHHOI LUBUIIU3AIUH,
12 crocobax  ONHMCAaHUSA  SIBIICHUM
peanbHOTO MHUpa Ha
MaTeMaTHYE€CKOM SI3BIKE
YmMmenne BBITIOJIHSATH
apupMeTUUeCcKue JCHCTBUA C
JIEUCTBUTEIIbHBIMU YUCIAMU
CrrocoOHOCTB MOHUMATh
3HAUMMOCTh  MAaTEMAaTUKU IS
J12 HAyYHO-TEXHUYECKOTO IIpOrpecca
Tema 1.2 U TIEPEYUCIUTh OCHOBHBIE JTaIlbI
Ma 1. N
Crenenm pa3BHUTHS MaTeMaTHIECKON HAyKH
DODMEL | CnocoOHOCTh  CaMOCTOSITEIILHO
P M2 | ocymecTBisATh, KOHTPOJIUPOBATH U
3aIIUCH YHCeIl . Bompocer  Ha
KOPPEKTHPOBAThH JESATEIHHOCTD. YcTHbI# ompoc
Tema 1.3 Cdo JR— sKk3ameH 1 — 5
MHPOBAHHOCTE
Crenenn ¢ PMHP . (m 6.1)
pAITHOHATHH MIPEICTaBICHUIA 0
LM MaTeMaTHYECKMX TOHSATHUSIX KakK
OKA3ATEIEM m BaKHEHIITNX MaTeMaTHYEeCKHUX
MOJETIAX, MO3BOJISIOIIMX

OMUCBLIBATL W HU3Yy4YaTb PaA3HBIC
MMpONHECChl U ABJICHUA




Kparkoe
HAaNMEHOBAH
ue paszaena
(Momymst) /
TEMBI
JVCIIATUTHHBI

Kon
pe3yn
pTara
o0yue

HUs

I_IOKB,S{:lTe.]'IB2 OBJIaACHU A

pe3yabpTaTaMu O0y4ICHHUS

HaunMeHnoBaHue O11eHOYHOTO
CpEeJICTBA U MPE/ICTABIICHUE €T0 B
KOC?

Texymui

KOHTpOJ'II)4

IIpomexxyrounas
artectanus’

Tema 1.4
MHOT04JICHBI
. Paznoxxenne
Ha
MHOKHATEIIN
Tema 1.5
Hpob6Ho-
palroHaIbH
BI€
BBIpa)KEHHE

J3

CriocobHOCTB
MPOJIEMOHCTPUPOBATH
JIOTHYECKOTO
MPOCTPAHCTBEHHOTO
BOOOpPAKEHUS, AJITOPUTMHUECKON
KYJIBTYPBI, KPUTHYHOCTH
MBIIUICHUS Ha YPOBHE,
HEOOXOAMMOM Il OymyIien
npodeccuoHaNbHOM
NESITETIbHOCTH, JUIS TIPOIOJIKCHUS
00pa3oBaHMsI U caMO00Opa30BaHus

pPa3BUTHC
MBIIIJICHUA,

M3

CrocoOHOCTh HKCIONIB30BaTh BCE
BO3MOYKHBIC pecypcbl JULSL
JTOCTHKEHUS MOCTaBIIEHHBIX
Hejed W pealin3alMy  IJIaHOB
JIESITEIIbHOCTU

I12

CdopmupoBaHHOCTH

Ipe/ICTaBICHU I 0
MAaTEMaTN4YCCKUX IIOHATUAX KaK
Ba)KHEHIIINX MaTeMaTHYeCKUX
MOJICJISIX, MTO3BOJISTFOIIINAX
ONKCHIBaTh W H3Yy4aTh pa3HbIe
MNpoHeCCChbl U ABJICHUA

YcTHbIl onpoc

Bompocer  Ha
3a4eT (1. 6.1)

Tema 1.6
Honn u
MIPOLICHTHI

J4

OBnazeHue  MareMaTU4eCKUMU
3HaHUSMH " YMEHUSIMH,
HEOOXOIMMBIMU B IOBCETHEBHOM
KU3HH, U1 OCBOCHHS CMEKHBIX
€CTECTBEHHO-HayYHbIX
JVCTIATUTHH " JCIIUTUTAH
npoeCCUOHAIBHOTO 1MKJIA, s
MTOJIY4ECHUS o0Opa3oBaHus B
o0acTsIx, HE TpeOyIOMNX
yIIyOlNeHHOH  MaTreMaTH4ecKOu
MOATOTOBKH

M4

BBI6I/IpaTB YCHICHIHBIC CTPATCTUN B
Pa3JIMYHBIX CUTYyallUsIX

I11

c(OpMHPOBAHHOCTh
MPEJCTABICHUN O MaTEMAaTUKE KaK
YacCTH MUPOBOM KYJIBTYpbI U MECTE
MaTeMaTUKl B  COBPEMEHHOMU
HUBHIM3AIIH, crocobdax
ONHUCAHUs SBJICHUW pPeabHOTO
MHpa Ha MaTeMaTUYECKOM SI3bIKE

YeTHbIi onpoc

Bormpocer
3a4eT

Ha

Pasnesn 2. BekTopbl M1 KOOPAUHATHI B NIPOCTPAHCTBE

JI10

CHOCOOHOCTD bopmynupoBarb
BBICKA3bIBaHHsl O T'€OMETPHH, KaK

YeTHBI  OIpoC
n.5.1 (61-63)

Bormpocsr
JK3aMEH

Ha
1o




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
ue paszena Iloka3arenp” oBiIagCHUS 3
/ pTara KOC
(Momysst) pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL artectanus’
Tema 2.1 0 BAOXHOM pas3lese MaTeMaTHKH, ouneram
Bektopsl B cpeacTBe MOJIEJTUPOBaHUS (m.6.1)
KOOPJIUHATHO SIBJICHUN u mponeccon B
i dopwme. OKpYXKarollleM Hac MUpe
TInHeHHbIE CriocobHOCTB
orepanH NPOZIEMOHCTPUPOBAT  BIIA/ICHUE
Ha HaBBIKAMU [I03HABATEJIbHOU
peuexkcu  Kak  OCO3HaHUs
BEKTOpaMuU . o
COBEpLIaEMbIX  JIEHCTBUH WU
2.2 Pemenue | MI0
MBICIIUTENIBHBIX IPOLIECCOB, HX
TCOMETpHHCC Pe3yIbTaToB ¥ OCHOBAHHIA, TPaHHIL
KuXx 3anaq ¢ CBOEr0 3HAHUA Y HE3HAHUS, HOBBIX
IIOMOIIIBIO [03HaBaTEIbHbIX 331184 U CPEJICTB
BEKTOPOB JUISL UX JIOCTUIKECHHUS
2.3 VYrsl
MEXy
BEKTOPaMHU.
Komnuueapn
OCTb, BJIQJICHUE OCHOBHBIMH OHITUSIMHA
CKaJIpHOC 0 IUIOCKUX F€OMETPUYECKUX
HPOU3BEICHA ¢durypax, uX OCHOBHBIX
€ BEKTOPOB [19 | cBOMCTBax
2.4 IIpsmaga B | [110
CHOCOOHOCTh pacro3HaBarhb
IIPOCTPAHCTB
reomeTpuyeckue  QuUrypsl  Ha
€.
K yepTexax, MOIETSIX U B peabHOM
naccuduka Mmpe
LUS IPSIMBIX
B
IIPOCTPAHCTB
e
Tema 2.6 TOTOBHOCTh U CIIOCOOHOCTH K
TpeyronsHuK CaMOCTOSITEJIBHOM TBOPYECKOM H
. OCHOBHBIE OTBETCTBEHHOM JIEATENBHOCTH
e — 17 CIIOCOOHOCTH (bopMynupoBarh
27 1o | BPICKa3hIBaHMS O rEOMETPHH, KaK
’ 0 B@XHOM pa3jeiic MaTeMaTHKH,
YersIpexyroa .
CpenCTBe MOJIEIMPOBaHus | YCTHBIM omnpoc | Borpocer 1o
bHHKH. aBleHudl  u  mpoueccoB B | m.5.1 (56-60) ouneram 1 6.1
OcHoBHble OKPYKAIOIIEM HAC MUPE
IIOHATHA BIIaJICHUE HaBBIKAMU
2.8 MI03HABATEIILHON pPe(ICKCHH Kak
OxpyxHocTb. | M10 | oco3HaHus COBEPILIAEMBIX
neucTBUi " MBICIIUTEIbHBIX

NPOIECCOB, WX pPE3ylbTaToB |




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HAUMCHOBAH | pesyyy ) CpEJIICTBA H MPEICTABICHUE €70 B
e pasiena | oo [Toka3zaTens” oBnaeHUS KOC3
(monyust) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
OcHoOBHbIE OCHOBaHUM,  TPaHUIl  CBOEIO
TTOHSITHS 3HaHWA W HE3HaHWUs, HOBBIX
MIO3HABATENBHBIX 337a4 U CPEJICTB
JUISL UX JIOCTUIKECHUSI
BJIa/ICHUE OCHOBHBIMH MOHATUSIMU
0 IJIOCKUX F€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX
CBOMCTBax
CIOCOOHOCTH Paclo3HaBaTh
I19 | reomerpuyeckue purypsr Ha
10 | yeprexax, MonesX U B peasbHOM
11 MHpe
MPUMCHECHHE M3yYEHHBIX CBOHCTB
reoMeTpudeckux puryp u popmyin
JUI  PEIICHHUs] TEOMETPUYECKHX
3aJad M 3aJad C NPAKTHYECKUM
cofiep >KaHueM
Pa3ges 3. YpaBHeHus1 M HepaBeHCTBA
Tema 3.1 TOTOBHOCTh U CIIOCOOHOCTh K
[Mpsimast B | JI7 | camoCTOSATENHbHOW TBOPYECKOU M
JIeKapTOBO OTBETCTBEHHOM JIEATENHHOCTU
crcTEME BJIaJICHHE HaBBIKAMH
KOODAMHAT MO3HABATEIHHOM, yueOHo-
Tena 3.3 M6 | uccrienoBaresnbcKoil U MPOEKTHOM
anat ) JeSITENIbHOCTH, HaBBIKAMH
apabona B
p . paspenieHust mpooiemM
JICKApTOBOH CHOCOOHOCTH NEPEUUCITUTh
CHCTEME OCHOBHBIE CBOWCTBA (DYHKIIUIH B
KOOP/MHAT v . OMpOCHl  Ha
CHOCOOHOCTH MEPEYHCITUT | YCTHBIA  OIIPOC
9K3aMeH 10
OCHOBHBIE moHATUAX | 15.1
ouneram m 6.1
MaTeMaTHYeCKOTO aHauu3a u uX
16 CBOMCTBA, XapaKTepHU30BaTh
7 | MoBereHue byHKIUH,
118 | Mcnomb30BaTh TOJTYICHHBIX
3HAHUU IS OTIMCAHUS M aHallu3a
peabHBIX 3aBUCUMOCTEM
CnocoOHOCTh MIPOU3BOAUTD
WCCIIEIOBAaHNE U TPeoOpa3oBaHue
rpa¢ukoB pyHKIMHA U OMHMCHIBATH
VX OCHOBHBIE CBOICTBA
TOTOBHOCTh K  KOJUIEKTUBHOM
Tema 3.2 . Bonpocsl  Ha
. paboTe,  COTPYIHUYECTBY €O | YCTHBII ompoc I
JIuneitnbie JI8 3K3aMeH o
CBEpPCTHUKAMU B | 5.1 (64-68)
ypaBHEHUS . owreram 1.6.1
00pa3zoBareapbHOM, O0OIIECTBEHHO




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
ue paszena [Toka3zaTens” oBnaeHUS KOC3
(monyust) / prara pe3ynbTaraMu 00y4eHHS "

TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
Tema 34 MIOJIC3HOM, yaeOHO-

KBagparueie M CCIIEI0BATENBCKOM, MPOEKTHOU U
ypaBHEHUS JIPYTUX BUAAX JEATEIbHOCTH
Tema 3.5 BJIaJIEHUE HaBBIKaMU
Hpyrue Tumnbl MO3HABATENFHOU peIeKCHH Kak
ypaBHEHHI OCO3HAHMUS COBEpIIAEMbIX
(Momynu, neucTBUHU Hu MBICIIUTEIbHBIX
KOpHH, MI10 | mpoueccoB, HUX PE3YJIbTaTOB U
BBICILIAE OCHOBaHWM,  TpPaHHIl  CBOETO
CTETICHH ) 3HaHWA W HE3HaHUs, HOBBIX
Tema 3.6 MMO3HABATEIBHBIX 33/1a4 U CPEJICTB
Cucremsl JUTSL UX JIOCTUIKECHHUS
YpaBHEHHI CrocoOHOCTh pelliarh JTHHEHHBIC
Y KBaJpaTHbIC YpPaBHEHUS
121 | CiocoOHOCTE pemiaTh pa3InyHbIC
[122 | BugBl ypaBHEHUH (C MOIYNEM,
BBICIINE CTETIEHH, C KOPHEM U T/)
U CHCTEMbI YpaBHEHH
TOTOBHOCTh U CIOCOOHOCTH K
Tema 3.8 15 00pa3oBaHHWIO, B TOM YHCIE
I'paduuecku camMo00pa30BaHMUIo, Ha
51 METO/I MPOTSHKEHUN BCEN KU3HU
peuieHus BIIaJICHUE HaBBIKAMH
HEPaBEHCTB MO3HABATEIFHON pEeQIIEKCUHN Kak
Tema 3.9 OCO3HAaHUs COBEPIIAEMBIX
Hpyrue Tumnsl JEUCTBUM W MBICIMTENIBHBIX VersEit ompoc I Bompocer  Ha
HEPaBEHCTB MI10 | mpoueccoB, uX pe3ylbTaTOB | 5.1 (68-71) 9K3aMEH no
(xBagpaTHbIE, OCHOBaHWH,  TpaHMIl  CBOETO | ouneram 1.6.1
C MOAYIIEM M 3HAHUSI M  HE3HAHWs, HOBBIX
TPYTHE) MMO3HABATEIBHBIX 33/1a4 U CPEJICTB
Tema 3.10 JUISL KX JOCTUIKEHHUS
Cucremsl CnocoOHOCTh pelunTh
HEPaBEHCTB >3 | HEPaBeHCTEBO, CUCTEMY
HEPaBEHCTB Pa3IMYHBIMU
cnocobamu

Paznen 4. Muo:kecTBa,

(pyHkuum, nocaenoBaTeJbHOCTH

Tema 4.1.
MHoOXeCTBa,
OTHOIIICHMUS,
GbyHKITII
Tema
CBolicTBa
byHKIINN
Tema 4.3
Kommozumsa

byHKIII

4.2.

JI6

Co3HarenpHOE  OTHOIICHHE K
HENPEePHIBHOMY 00Pa30BaHMIO KaK
YCIIOBUIO YCHEIIHON
npodeccuoHaIbHON u
00ILIECTBEHHON JESITEILHOCTH

M6
M9

Bnanenune HaBBbIKAMU
MMO3HABATEILHOM, y4eOHO-
UCCIIE0BATENBCKOM U IIPOEKTHOU
JIeATEIbHOCTH, HaBbIKAMH
paszperieHus npoodsemM

YeTHBIM  Ompoc
IT:5.1(4-8)

Bompocer  Ha
JK3aMeH 1.6.1




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
ue paszena [Toka3zaTens” oBnaeHUS 3
/ pTara KOC
(Momysst) pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
Tema 4.4 CriocobHOCTB BIIJICTD
Obparnas S3BIKOBBIMU CPEJICTBAMHU: yYMEHUE
GbyHKIHS SICHO, JIOTHYHO M TOYHO H3JIararb
CBOIO TOUYKY 3peHus,
UCTIOJIb30BaTh aJICKBaTHbBIC
S3BIKOBBIE CPEJICTBA
CriocobHOCTh MIPOU3BOJHTH
g | ccaenosanue u npeoOpazoBaHue
rpadukoB (GYHKITMI W ONKCHIBATH
UX OCHOBHBIE CBOMCTBA
BJIa/ICHUE HaBBIKAMH
Tema 4.5 .
MO3HABATEIBHOM, yueOHO-
Hucnosbie . .
M6 | uccienoBaresbcKoil U IPOEKTHOM
[IOCJIEIOBATE
JeSITEIbHOCTH, HaBBIKAMH
JTBHOCTH . Bomnpocet  Ha
paspernieHus mpooiaem YcTHbIM onpoc
Tema 4.6 9K3aMeH 1. 6.1
Tpezien CdopmupoBaHHOCTH [IOHATHE
mpefena  MOCIeI0BaTeNbHOCTH
nocnenopare | 1124 q)p II[( uu CHI/IIEIT BBIYHCIISTH
JIBHOCTH YHIIUH, - YM
npenen
Paznen 5. TpuroHomerpuueckue GyHKIUU
CrocoOHOCTh OBJIAJETh

Tema 5.1
Apxkcunyc,
ApPKKOCUHYC
Y apKTaHTEHC

J14

MareMaTH4eCcKUMHM 3HAHUSAMH U
YMCHHUAMU, H€O6XOI[I/IMBIMI/I B
MOBCEAHEBHOM  JKW3HHW,  JJA
OCBOCHHS CMCXKHBIX €CTECCTBCHHO-
Hay4YHBIX JTUCLUIUINH u
JUCLUIUIMH TPpOo(heccuoHaNbHOTro
IMKJIa, s MOJTy4YEHUs
oOpazoBaHusi B 00JacTsAX, HE
TpeOyIOMMX yITyOJIeHHOM
MaTeMaTuieCcKOHu IIOATOTOBKH

M4

Crioco6HOCTh BBIOUPATH
YCIICHIHBIC CTparerun B
Pa3ITUYHBIX CHTYaIHIX

14

CnocobHOCTh  chopMynHupoOBaTh
OCHOBHBIE METOIbI
JI0Ka3aTelIbCTBa
TPUTOHOMETPUUECKUX  TOXKAECTB
Y YIIPOIICHUS BBIPAKEHUN

YeTHBIM  Onpoc
(m. 5.1, BOnpocCHI
28-33)

Bompocer  Ha
JK3aMeH (m.
6.1)

Tema 5.2
Perenne

MPOCTEUIINX

JI5

CriocobHOCTh K 00pa3oBaHUIO, B
TOM YHCIIE CaM000pa30BaHHMIO, Ha

IIPOTSKEHUU BCEU KU3HU

Bompocel  Ha
sk3amMeH (I
6.1)




Kparkoe
HAaNMEHOBAH
ue paszaena
(Momymst) /
TEMBI
JVCIIATUTHHBI

TPUTOHOMETP
NYECKHUX
YpaBHEHUH
Tema 53
Pewenne
MPOCTEUIINX
TPUTOHOMETP
NYECKHUX
HEPABEHCTB
Tema 54
IIpumepsl
peuieHus
TPUTOHOMETDP
MYECKHUX
YpaBHEHUN U
CUCTEM
YpaBHEHUI

Kon HaunmMmeHnoBaHMe O1leHOYHOTO
pe3yn TMokazarens? opnaxeHus CpeICTBa U HpeILCT3aBHeHHe ero B
pTara KOC
o0yue pesy/ILTaTamH 00yueHuA Texymmii [Ipomexyrounas

HUs KOHTPOJL arTecranus’

CriocobHOCTB IIPOAYKTUBHO | YCTHBIM  OINpPOC
o0marees ¥ B3auMoieiicTBoBarh B | (1. 5.1, Bompoc
nporuecce coBMeCTHOH | 28-48)

MS5 | nedarenpHOCTH, YUUTBHIBATH

MO3ULIMM  JIPYTUX  YYaCTHHUKOB
JIeSATETLHOCTH, s dexTuBHO
pa3pemiarb KOHQJIUKTHI
Crioco6HOCTh NePEYNCITUTh
[[5 | CT@HAApTHbIC MPHEMBI PCUICHNS

TPUTOHOMETPUYECKUX YPAaBHEHUM
Y HEPABEHCTB, UX CUCTEM

Pa3znea 6. [IponsBognas

Tema 6.1
IIpupaiuenue
byHKIIUN
Tema 6.2
Ilorsatne o
MIPOU3BOIHOU
Tema 6.3
Ilonstue o
HETIPEPHIBHO
CTH n
MpeaeIbHOM
rnepexozne
Tema
[IpaBuna
BBIYMCIICHHS
MIPOU3BO/IHBI
X

Tema 6.5
[IpouzBonHas
CIIOKHOH
byHKIIUN
Tema 6.6
[Ipoun3zBonHbI
e
TPUTOHOMETP
HYCCKUX

byHKIINN

6.4

JI6

CnocoOHOCTh  OTHOCUTBCS K
HETPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCHEIIHON
npodeccuoHaIbHON "
00IIIECTBEHHON AESITEIHLHOCTH

M6

CnocoOHOCTh OBIIAJIETh
HaBBIKAMU IM03HABATEIIHLHOM,
yueOHO-HCCIIeI0BATENbCKON u
MPOEKTHOMN JIESITETTbHOCTH,
HABBIKAMH pa3pelieHus mpooieM

I18

CIIOCOOHOCTh OOBACHUTH CMBICIT
MIPOU3BOAHON (PYHKIIUU

YMEHHE HaXOUTh MPOU3BOJIHYIO
byHKIUHA

YeTHBIM  ompoc
(n. 5.1, Bompoc
52-53)

Bompocer  Ha
JK3aMeH (m.
6.1)




Kparkoe
HAaNMEHOBAH
ue paszaena
(Momymst) /
TEMBI
JVCIIATUTHHBI

Kon
pe3yn
pTara
o0yue

HUs

I_IOKB,S{:lTe.]'IB2 OBJIaACHU A

HaunMeHnoBaHue O11eHOYHOTO
CpEeJICTBA U MPE/ICTABIICHUE €T0 B
KOC?

pe3yabpTaTaMu O0y4ICHHUS

Texymui

KOHTpOJ'II)4

IIpomexxyrounas
artectanus’

Pasnen 7 Ilpumenenue

NPOU3BOJAHOM

Tema 7.1
IIpumeHeHue
HENpepbIBHO
CTH

Tema 7.2
KacarenpHas
K  rpaduky
byHKIIH

7.3
[TpubnmxeHH
ble
BBIUYHCIICHUS
7.4
[IpousBonHas
B (usuke u
TEXHHKE

7.5 Ilpu3naku
BO3pacTaHwUs/
yOBbIBaHUS
byHKIIUN

7.6
Kputnueckue
TOYKHU
byHKumH,
MaKCHUMYMBbI
Y MHHAMYMBI
Tema 7.7
[Ipumepsr
IIPUMEHEHHUS
MIPOU3BOTHOMN
K
UCCIIEIOBAaHU
10 QYHKIUU
Tema 7.8
Haubonsiee
"
HauMEHbIIIEE
3HAYEHUS

GbyHKITIHI

JI9
J11

CriocoOHOCTD OTHOCHTCS K
npodeccruoHaIbHON
JEATENHHOCTH KaK BO3MOMKHOCTH
y4acTHsi B PCHICHUU JIMYHBIX,
00IIIECTBEHHBIX,
rOCYIapCTBEHHBIX,
001IeHaIIMOHATIEHBIX MTPO0IEM
pa3BHUTHE JIOTHYECKOTO
MBIIUICHHS], TPOCTPAHCTBEHHOTO
BOOOpPAKEHUS, AJITOPUTMHUYECKOM
KYJIBTYPbI MMOCTPOCHUS
JIOKa3aTeIbLCTB  00OCHOBAHHOCTH
COOCTBEHHBIX BBIBOJIOB u
MOJTyYEHHBIX pe3ybTaToB
podeccuoHaIbHOR
JIEITEIbHOCTH

M9

CriocoOHOCTD BJIAIETH
SI3BIKOBBIMU CPE/ICTBAMH: YMEHHE
SICHO, JIOTHYHO W TOYHO H3JIararhb
CBOIO TOUKY 3peHus,
HCIIOIb30BaTh aJIeKBaTHLIE
SI3BIKOBBIE CPEJICTBA

125
1126

Brnanenue JITOPUTMaMHU
NPUMEHEHHS  TPOM3BOAHON K
UCCIIEIOBAHUIO (DYHKIIUI
Pemenne 3amad Cc  MOMOIIBIO
MPOU3BOTHON (PYHKIHH

Yeraelii - ompoc | Borpocel Ha
(m. 5.1, Bompockl | 3k3ameH (I
49-55) 6.1)

Pa3gea 8. [loka3zaresabHasi M JorapupmMuyeckas GyHKIHH




1

Kparkoe Kon HaunmMmeHnoBaHMe O1leHOYHOTO
HAUMCHOBAH | pesyyy ) CpEJIICTBA H MPEICTABICHUE €70 B
e pasgena | oo [Toka3arens” oBnaseHus KOC3
(monyust) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JAUACHUIITIUHBI HUA KOHTpOJ'IB4 arTecranus’
CriocobHOCTB
MIPOJEMOHCTPUPOBATh  BIAJICHUE
HaBBbIKAMHU IM03HABaTEIbHOM
Tema 8.1 peduiekcun KaK OCO3HAHUS
[TokazarenpH COBEpILIAEMBIX JIEUCTBUI u
M10 . Bonpocsl  Ha
ast QyHKIUS MBICJIUTEJIBHBIX IPOLIECCOB, MX | YCTHBIA  OMpPOC
Tema 8.4 pe3yabTaToOB U OCHOBaHUM, rpanul | (1. 5.1, Bompocsl %KSaM;Iq
Jlorapudpmuy CBOEr0 3HAHUA U HE3HaHUs, HOBBIX | 20-27) 61/111;eT - (.
eckas MMO3HABATEIBHBIX 33/1a4 U CPEJICTB
byHKIHSA JUISL UX TOCTUKEHUS
CriocoOHOCTh CTPOUTH TpaduKu
[114 | noka3zarenbHOU u
Jorapupmudeckor GpyHKIHMH
CnocoOHOCTh K Pa3BUTHIO
Tema 8.2 JIOTHYECKOTO MBIIIICHUS,
Pemenue IIPOCTPAHCTBEHHOTO
MOKa3aTeibH BOOOpaXeHUsI, aITOPUTMHUYECKOM
BIX 711 | KYIBTYpBI MOCTPOECHUS
ypaBHEHUU U JIOKa3aTeNIbCTB  000CHOBaHHOCTH
HEPaBEHCTB COOCTBEHHBIX BBIBOJIOB u
Tema 8.3 MTOJIY4E€HHBIX pe3yabTaToB
. . Bompocer  Ha
Jlorapumsbl npodeccuoHaIbHON YeTHBI  Ompoc
u ux JESITCIIBHOCTH (m. 5.1, BOompocsl JXSaMeH
. ounetNe4 (1.
CBOIICTBa CnocoOHOCTh K | 20-27) 6.1)
Tema 8.5 LEJIEYyCTPEMIIEHHOCTH B TIOMCKAX U ’
Pemenue M1] | TPHHATHA pelIeHu,
norapumud CO00pa3UTENbHOCTh U MHTYHUIIUS,
€CKHX Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
YpaBHEHUN W MPEJCTaBICHUI
HEPABEHCTB CnocoGHOCTh pears
[115 | noka3arenbHbIE 51
jorapuMuyecKre ypaBHEHUS

- 8 coomeemcmeu ¢ paboueli npoepamMmol yueOHou OUCYUNTUHBL

3.2 CpeacrBa, npuMeHsieMble VIS OLICHKHM YPOBHS PAKTHYECKOH MOATOTOBKHU

Kparkoe Kon HauMmeHnoBaHue o11eHOYHOTO

HaUMCHOBAH | nesyy ) CpEIICTBA ¥ MPEICTABICHUE €T0 B

ue pazzena [Tokazarens” oBnageHust 3

/ bTara KOC
(momyrst) pe3yabTaramMu 00y4deHus v
TEeMBI o0yue Texymui [Ipomexyrounas

JTUCIHUIUIMHBL | HHUSA KOHTPOJIB" arTecTanus’
Pasznen 1 Aarebpa
Tema 1.1 Cnoco6Hocts  chopmymnupoBath | BxomHas
JlenictBurens J1 MPEACTABIIEHUSA O MATEMAaTUKE KaK | KOHTPOJIbHAs
HBIE YnCIa YHUBEPCAJIbHOM SI3bIKE HAYKH pabota




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HAUMCHOBAH | pesyyp ) CpEJIICTBA H MPEICTABICHUE €70 B
ue paszena [Toka3zaTens” oBnaeHUS 3
(monyrst) / prara pe3ynbTaraMu 00y4eHHS = KOC
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
CrocoOHOCTh  CaMOCTOSITENIEHO
M1 ONPEACIIATh LEJU IeITEIbHOCTU U
COCTAaBJIATH IIJIaHbI AESATEIbHOCTH
CnocoGHOCTh  CHOPMYITHPOBATH
MIOHATHE NIpEeACTaBICHUN 0
MareMaTuke KaK 4acTH MHPOBOM [IpaxTuyeckoe
KYJIBTYphl U MECTC MAaTCMAaTHUKHU B 3alaHNuC Ha
1 COBPEMEHHOM LMBHIH3ALNH, sK3aMeH (11 6.2)
2 crnocobax  OMNMCAHUS  SIBJICHHUM
peanbHOTO MHUpa Ha
MaTeMaTH4eCKOM SI3bIKE
Ymenue BBITIOJTHSTD
apupMeTuUecKue JCHCTBUA C
JEHCTBUTENbHBIMH YUCIIaMU
Criocob6HOCTh MIOHUMATh
3HAYMMOCTh ~ MaTeMaTUKH  JUIS
JI2 | Hay4HO-TEXHHYECKOTO Mporpecca
T 12 U TIEPEYHCIUTh OCHOBHBIE JTaIlbI
CeMa ' pa3BUTHS MAaTEMaTHYECKOIN HAyKH
@T()?;EH' CnocoOHOCTP ~ CaMOCTOSITENIBHO
M2 | ocymecTBIATh, KOHTPOJIUPOBATH U IpaxTnyeckoe
3aIIUCH YUCEIl [IpaxTnueckas
KOPPEKTHPOBATh IS TEIIbHOCTD. 3aJlaHue Ha
Tema 1.3 pabota
Cremenn ¢ C(I)OpMI/IpOBaHUHOCTB sK3aMeH (11 6.2)
paIHOHAIHE IIpeJICTaBICHUN 0
LM MATEMATHYECKUX TOHATHAX  Kak
HOKA3ATENEM [ | BAKHEHIIHX MaTeMaTHICCKUX
MOJEISX, MO3BOJISIFOILIMX
ONKCHIBATh W U3y4yaTb pa3HbIE
IIPOLIECCHI U SIBJICHUS
Crioco6HOCTh
MIPOJIEMOHCTPUPOBATh  PAa3BUTHE
JIOTUYECKOTO MBIIIJICHHS,
Tema 1.4 IIPOCTPAHCTBEHHOTO
MHoOro4sIeHBI BOOOpaXEHUS, ANTOPUTMHUYECKON
. Pasnoxxenne | JI3 KYJIBTYPBI, KPUTUYHOCTH
Ha MBIIIEHUS Ha YPOBHE, IpakTideckoe
MHOKHUTENN HeoOXxomumoM  ansg  Oyaymieit | [Ipakruueckas 3aJlaHue Ha
Tema 1.5 npodeccuoHaIbHON pabota sKk3amMeH (11 6.2)
HpobHo- JESTEIbHOCTH, NIl TIPOIOJIKEHUS
paroHaIbH 00pa3oBaHMsl U caMo00pa30BaHUs
bIC CnocoOHOCTh HCIOJIB30BaTh BCE
BEIPQKCHHE BO3MOJKHBIE pecypcsl JUTST
M3 NOCTHIKEHUS IIOCTaBJICHHBIX
LHejael W peanu3alyy  IUIAHOB
JIESITEIbBHOCTH




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HAUMCHOBAH | pesyyp ) CpEJIICTBA H MPEICTABICHUE €70 B
e pasgena | oo [Toka3zaTens” oBnaeHUS KOC3
(monyust) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JAUACHUIITIUHBI HUA KOHTpOJ'IB4 arTecranus’
CdopmupoBaHHOCTH
MPEJCTaBICHUI 0
MaTeMaTHUYeCKUX TOHATHSAX Kak
[12 | BaxHeHmMX MaTeMaTH4eCKUX
MOJIETISIX, MO3BOJISIOLIUX
ONKCHIBATH W U3y4yaTb pa3HbIC
MPOLIECCHI U SIBJICHUS
OBnazeHue  MareMaTUYECKUMU
3HAHUSIMU u YMEHUSIMU,
HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HH, JIII OCBOEHHUS CMEKHBIX
€CTECTBEHHO-HAY4YHBIX
JI4 | nucummiivn u JTUCIUTUTNH
npoecCHOHANBHOTO LHUKIA, JUIS
MOJTyYEHUS oOpazoBaHus B
T 16 obnacTax, HE TpeOyromux IpakTraeckoe
ema ' yrayoneHHoM — Maremarudeckoi | KonTposbHas 3a71aHue Ha
ESSEGHTH = MMOJITOTOBKH pabora Nel sKk3ameH (11 6.2)
M4 BBIOMPATH YCIICUIHBIE CTPATETUN B
Pa3IMYHBIX CUTYaLHSIX
c(hopMHUPOBAHHOCTh
MPEACTABICHUN O MAaTEMAaTUKE KaKk
YaCTH MUPOBOH KYJIBTYPHl K MECTE
I11 MareMaTuKh B COBPEMEHHOU
UBHUJIN3AIUH, crocobax
ONMUCAHUsA SBJIIEHUHA peanbHOro
MHpa Ha MaTeMaTUYECKOM SI3bIKE
Pasnen 2. BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE
Tema 2.1 CHOCOOHOCTH bopmynupoBarb
Bekropel B BBICKa3bIBaHUSI O T€OMETPHUHU, KaK
KOOIMHATHO | jy1o | © BKHOM pasjiene MareMaTHi,
i dopme. CpEeICTBe MOJICTTUPOBAHUS
TInHeHHEIC SABIGHMM W  TPOLECCOB B
oTIeparH OKPYKaIOIIeM HaC MUPE
Han Crioco6HOCTh
MIPOJIEMOHCTPHUPOBATh  BIIAJICHHE [TpakTrueckoe
Bekropamu HABBIKAMH MO3HABATENbHON | KouT
29 Pemenue poJibHAas 3aJlaHue Ha
pednexcun KaK OCO3HAHMUSA | paGora Ne2 sk3ameH (11 6.2)
TCOMETpHHCC M10 | COBEpLIaEMBbIX JENCTBUN u
KuX 3ajiad € MBICITUTEIIBHBIX TPOIECCOB, HX
HOMOLIBIO PE3yIbTaTOB U OCHOBAHUM, IPAHMII
BEKTOPOB CBOETO0 3HAHUS Y HE3HAHMS, HOBEIX
2.3 Vel ITO3HABATCIbHBIX 3a4a4 U CPCIACTB
MEXITY JUISL UX TOCTUIKECHHUSI
BEKTOPaMHU. 119 BJIQJICHUE OCHOBHBIMU ITOHATHUSIMU
Konnuneapn I110 | o TUIOCKMX TreOMETPUUYECKUX




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
Ige pasiena | oo [Toka3zaTens” oBnaeHUS KOC3
moxyis) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLHUIUIMHBL |  HHS KOHTPOJL arTecranus’
OCTb, burypax, uX OCHOBHBIX
CKaJSIPHOE CBOMCTBAaxX
MIPOU3BENICHU
CIIOCOOHOCTH pacrno3HaBarh
€ BEKTOpPOB
reomerpuueckue  Qurypsl  Ha
2.4 Ipsvas B yepTeKax, MOJACIAX U B PEATLHOM
MIPOCTPAHCTB Mupe
e.
Knaccuduka
U TIPSIMBIX
B
MIPOCTPAHCTB
e
Tema 2.6 TOTOBHOCTh M CIIOCOOHOCTH K
TpeyronbHuk CaMOCTOSITENIbHON TBOPUECKON H
1. OCHOBHEBIE OTBETCTBEHHOMU JIEATEIIBHOCTH
HOHSITHS 17 CIIOCOOHOCTH (bopMynupoBarb
27 71 | BPICKA3BIBAHMS O IEOMETPHH, KaK
0 B&)XHOM pa3Jlielie MaTeMaTHKH,
UYersIpexyroa
cpencTse MOJICITHPOBAHUS
bHHUKH. SIBJICHUN " MPOLIECCOB B
OcnosHbre OKPY’KaIOIEM HAC MUPE
ITOHATHA BIIAZICHUE HaBBIKAMHU
2.8 MIO3HABATENILHOM pedIieKcuu Kak
OKpYXHOCTb. OCO3HAHHUS COBEpIIIAeMBbIX
OCHOBHEIE NEeUCcTBUHU " MBICIIUTEIbHBIX
MOHSTUS MI10 | mpoueccoB, uX pe3ylbTaTOB |
OCHOBaHMM,  TIDaHUI]  CBOEro [IpakTHYeCKOE
SHAHHS W HESHAHHS, HOBBIX | poyrnomspag 3aaHKe Ha
MIOSHABATEINBHBIX 387189 M CPEACTB | 1ya6070 No3 sx3amen (11 6.2)
JUTSL UX JIOCTUIKCHHUS
BJIa/ICHUE OCHOBHBIMH MOHSATUSIMU
0 MJIOCKUX TEOMETPUUECKHUX
durypax, uX OCHOBHBIX
CBOMCTBax
CIOCOOHOCTH Pacro3HaBaTh
I19 | reomerprueckue Gpurypsl Ha
10 | yeprexkax, MOJEISX U B PeaTbHOM
11 Mupe
MIPUMECHEHHE W3yYeHHBIX CBOHCTB
reoMeTpuuecKkux Guryp u popmyn
JUISL  PELICHUS TEeOMETPUUYECKUX
3aJad M 3a7ad C TNPAKTHYECKUM
coJiepKaHueM




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
IEIC paziena | o [Toka3zaTens” oBnaeHUS KOC3
moxyis) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
Pa3ges 3. YpaBHeHuUs1 M HEPaBeHCTBA
Tema 3.1 TOTOBHOCTh U CIIOCOOHOCTH K
[Mpsimas B | JI7 | camMOCTOSTENbHOW TBOPYECKOU M
JIeKapTOBOI OTBETCTBEHHOI JIeATEIbHOCTU
CHCTEME BJIa/ICHUE HaBBIKAMU
KOODAMHAT MO03HABATEIIHHOM, } yqe6Ho:
Tena 3.3 M6 | uccienoBaresbcKoil U IPOEKTHOM
JeSITEIbHOCTH, HaBBIKAMU
[TapaGona B
N paspernieHus mpooiaem
JICKapTOBOU CITOCOOHOCTD MePEUYUCIUTD
CHCTCMC OCHOBHBIE CBOMCTBA (QDYHKIIUI [Ipaktuyeckoe
KoopAuHaT CIOCOOHOCTH nepeunciuth | Ilpaktuyeckas | 3agaHue Ha
OCHOBHBIE HoHATHsAX | paboTa sKk3aMeH (11 6.2)
MaTeMaTH4YeCKOr0 aHajau3a M HuX
16 CBOICTBA, XapaKTepH30BaTh
7 [IOBEJICHUE GyHKIIUH,
118 | Hemonbsosarh MOTYYEHHBIX
3HAHUU JUISl ONMCAHUS M aHaJIM3a
peabHBIX 3aBUCUMOCTEN
CnocoOHOCTh IIPOU3BOIUTH
UCCIIeIOBaHNE U MpeoOpa3zoBaHue
rpa¢ukoB GYHKIIMA U OMUCHIBATH
WX OCHOBHBIE CBOMCTBA
TOTOBHOCTh K  KOJUIEKTUBHOM
paboTe,  COTpYAHHYECTBY  CO
CBEPCTHUKAMHU B
Tema 3.2 | JI8 | oOpa3oBarenbHOM, OOIIECTBEHHO
Jluneiinble MIOJIE3HOM, yueOHO-
YpaBHEHUS UCCIIEI0BATENBCKON, IIPOEKTHOU U
Tema 3.4 JIPYTUX BUAAX JIEITEIbHOCTH
KBanparusie BJIQJICHUE HaBBIKAMH
ypaBHEHUS MO3HABATENbHOM peduIeKCUN Kak
Tema 3.5 OCO3HAaHUs COBEPILIAEMBIX IpakTideckoe
Hpyrue Tumnsl JEUCTBUM W MBICIHTENBHBIX | KOHTpOIbHAs 3ajaHue Ha
ypaBHEHUM MI10 | mpomeccoB, uX pe3yabratoB u | pabora Ned sKk3amMeH (11 6.2)
(Momynu, OCHOBaHWW,  TpaHHI]  CBOETrO
KOpHH, 3HaHWS ¥ HE3HAHUs, HOBBIX
BBICIIIHE MO3HABATEIbHBIX 33/1a4 U CPE/ICTB
CTETICHH) JUTSL UX JIOCTUIKCHHUS
Tema 3.6 CnocoOHOCTh pemath JUHEHHbIE
Cucremsl Y KBaJpaTHbIC YpPaBHEHUS
YpaBHEHUU [121 | CnocoGHOCTh pemiath pa3inyHbIe
[122 | Bugsl ypaBHEHHM (C MOIyJEM,
BBICIIIME CTETNEHHU, C KOPHEM U TH)
U CUCTEMBbI YPaBHEHUM




Kparkoe Kon HaunmMmeHnoBaHMe O1leHOYHOTO
HAUMCHOBAH | pesyyp ) CpEJIICTBA H MPEICTABICHUE €70 B
ue paszziena [Toka3zarens” oBIagEeHUS 3
/ prara KOC
(Momysst) pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JNUCHUIUIMHBL |  HUA KOHTpOIB" artecrarus’
FOTOBHOCTh U CIIOCOOHOCTh K
Tema 3.8 115 00pa3oBaHHWIO, B TOM YHCIE
I'padmuecku caM000pa30BaHuIo, Ha
u METO]I NPOTSHKEHUU BCEH KU3HU
pelieHus BJIAJICHUC HaBBbIKAMH
HEPaBEHCTB MMO3HABATEILHON pPEeQIICKCHH Kak
Tema 3.9 OCO3HAHHS COBEpIIAEMBbIX TTpakTHyecKoe
Jpyrue Turbl JEUCTBUM W MBICIUTEIbHBIX
KonTpoapHas 3a/1aHue Ha
HEPABEHCTB MI10 | npomeccoB, HuX pe3ylbTaToB U
. pabota No5 sKk3aMeH (11 6.2)
(kBazparHbIe, OCHOBaHWMW, TPaHHUIl  CBOETO
C MOAylleM U 3HAHUS M  HE3HAHWS, HOBBIX
Ipyrue) MMO3HABATEIbHBIX 33J1a4 U CPEJICTB
Tema 3.10 JUIS UX JOCTHOKCHUS
Cucrembl CnocoOHOCTh peLunTh
HEPABCHCTB 123 | HepaBencTso, CHUCTEMY
HEPaBEHCTB pa3IMYHBIMU
criocobamu
Pasnen 4. MuoxecTBa, GyHKIIUM, IOCIEA0BATEIbHOCTH
Co3HarenbHOE  OTHOIICHHE K
HENPEePHIBHOMY 00Pa30BaHMIO KaK
JI6 | ycnoButo YCHEIHOM
npodeccuoHanbHON U
Tema 4.1. pod .
0OIIIECTBEHHOM ACATEITLHOCTH
MHoOXecCTBa,
Brnanenue HaBbIKAMH
OTHOIICHHUS, .
MO3HABATEIHLHOM, y4eOHO-
GbyHKIIH N .
Tena 49 HCCJIEJIOBATENBCKOM U TIPOEKTHOM
CroiicTsa o JIeSATCILHOCTH, HaBBIKAMU IIpaktu4eckoe
Dy Mg | PaspemieHus npooiem [TpakTraeckas 3a/1aHue Ha
CnocoO6HOCTD BIIQJIeTh | paboTa K3aMmeH (11 6.2
Tema 4.3 M9 SI3BIKOBBIMU  CPEJICTBAMMU: ?HI/IG P e (1162
Kommnoszunus el - M
N SICHO, JIOTHYHO M TOYHO H3JIararh
ymxumii CBOIO TOYK 3peHUs
Tema 4.4 y PEHHA,
HCITOJIH30BaTh aJICKBaTHBIC
Obparnas
SI3BIKOBBIC CPEJICTBA
byHKIUSA
CnocoGHOCTH MIPOU3BO/IUTH
Mg | Hecaenopanue u npeoOpazoBaHue
rpadukoB QpyHKIUN W ONUCHIBATH
X OCHOBHBIC CBOHCTBA
Tema 4.5 BJIaJCHUE HaBBIKAMU
YucaoBbie MMO3HABaTEILHOM, yueOHO-
ocJIeqoBare M6 HCCIIEIOBATENBCKOM U TTPOEKTHOM IIpaktuyeckoe
JLHOCTH JIeITEIIbHOCTH, HaBbIikamMu | KoHTponbHas 3a/1aHne Ha
Tema 4.6 paspenieHust mpooiemM pabota No7 sKk3ameH (11 6.2)
Hpenen CdopmupoBaHHOCTH 0 e
MMOHSTH
MOCJIEI0BATE 1124 PMHUP
npenaena MOCIICIOBATCILHOCTH
JIBHOCTH




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
e pasgena | oo Ilokazarens” oBageHUs KOC3
(monyust) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTpOJIB artectanus’
byHKIUM, YMEHHE BBIYHCIATH
npenen
Paznen 5. Tpuronomerpuueckue GyHKINU
Crnioco6HOCTh OBJIAJICTh
MaTeMaTU4YeCKUMHU 3HAHUAMU U
YMEHUSIMH, HEOOXOOUMBIMH B
MMOBCETHECBHOM JKU3HHU, ans
OCBOCHHSI CMEXHBIX €CTECTBEHHO-
JI4 | HayuHBIX JTUCLIUILIIUH u
JUCLUIUIMH TPO¢EeCCHOHATBHOIO
Tema 5.1 LHKJIA, JUISL MOJTYYEHHUS TTpakTHYeCKoe
Apkcunyc, oOpa3oBaHust B 0O0macTsIX, He
aApPKKOCHHYC TpeOyrOImuX yIITyOJICHHOM Hpaxriieckas JaNAmHe Ha
U apKTaHI€HC MaTeMaTH4eCKON MOATOTOBKU pabora SK3ameH (116.2)
Crioco6HOCTH BBIOMPATH
M4 | ycnemnsie CTpaTeruu B
pa3IMYHbIX CUTYaIHsIX
CnocobHocTh  chopMynupoBaTh
OCHOBHBbIE METO/IbI
I14 | noka3arenbcTBa
TPUTOHOMETPUUYECKUX TOXKIECTB
Y YIIPOUIEHMSI BBIPAXKEHU I
Tema 5.2 CnocoOHOCTh K 00pa3oBaHUIO, B
Pemenue JIS | Tom uncie camMmooOpa3oBaHUIO, HA
MIPOCTENIINX IIPOTSKEHUU BCEH KU3HU
TPUTOHOMETDP Crioco6HOCTh IIPOLYKTHUBHO
NYECKUX oOuiarbcs U B3aMMOZICHCTBOBATh B
yYpaBHEHUN nmpouecce COBMECTHOM
Tema 53| MS | mesrenbHOCTH, YYUTBIBATh
Pemenne MO3UIUN  JIPYTMX  YYaCTHUKOB
MPOCTENIINX JIeSITEIbHOCTH, 3¢ deKkTuBHO IpaxTnyeckoe
TPUTOHOMETP paspeniatb KOHQIUKTHI KoHTpombHas 3a7aHne Ha
HYECKHUX sk3ameH (11 6.2)
pabota Ne§
HEPABEHCTB
Tema 5.4
ITpumepsl Crioco6HOCTh MIEPEYNCIIUTD
pelieHus [I5 | CTAHAapTHBIE MPUEMBI pelleHuA
TPUTOHOMETP TPUTOHOMETPUUECKUX ypaBHEHUN
NYECKUX Y HEPaBEHCTB, UX CUCTEM
YpaBHEHUN U
CUCTEM
ypaBHEHUH

Pasnen 6. IlpousBognas




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
e pasgena | oo [Toka3zaTens” oBnaeHUS KOC3
(monyust) / pe3yabpTaTaMu O0y4ICHHUS =

TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
Tema 6.1 CrocoOHOCT ~ OTHOCHTBCA K
[Ipupamenue HEIPEpPHIBHOMY 00Pa30BaHMIO KaK
byHKIIIN JI6 | ycnoBuro YCHEIHOMN
Tema 6.2 npodeccuoHaNbHOM u
[Tonstue o 00111eCTBEHHOM J1eATEeIbHOCTH
MIPOU3BOIHON CnocoOHOCTh OBIIAJICTh
Tema 6.3 HaBBEIKAMH IIO03HABATEIBHOM,
IloustTne o | M6 y4eOHO-UCCIIeI0BATEIHCKOM Hu
HEIMPEPHIBHO MIPOCKTHOMN NeSITeTbHOCTH,
CTH U HABBIKAMH pa3pelieHus nmpoodieM
peaenT-HOM
nepexoze
Tema 6.4 [IpakTnyeckoe
[IpaBuna Kontponbshas 3aJlaHue Ha
BBIYHCIICHUS pabota Ne9 sKk3aMeH (11 6.2)
MIPOU3BOIHBI
X
Tema 6.5 CHOCO6HOCTI\>' OOBSACHUTHL  CMBICI
Tpon3eomsas - HPOU3BOAHON (QyHKLIUH
CJIOKHOU YMEHUE HaXOUTh IPOU3BOJHYIO
GyHKLIUH byHKIIN
Tema 6.6
[Tpown3BoaHbI
e
TPUTOHOMETP
WYECKUX
byHKIINN
Pasnen 7 IlpuMeHeHue NPOU3BOAHOM
Tema 7.1 CrocoOHOCT, ~ OTHOCHUTCH K
[Ipumenenue npodeccuoHaNbHOM
HEMpPEePHIBHO JESITEIbHOCTH KaK BO3MOXKHOCTHU
CTH y4acTUs B PEHICHUH JIMYHBIX,
Tema 7.2 OOIIIECTBEHHBIX,
KacarenpHas TrOCYJIapCTBEHHBIX,
K  rpaduky 0O0IIeHAI[MOHAIBHBIX TPO0JieM IpakTiaeckoe
GbyHKITII JI9 | pazButHe nornyeckoro | KontponbsHas 3a1aHue Ha
7.3 JI11 | mMblieHust, MPOCTPAaHCTBEHHOro | pabora NelO sK3aMeH (11 6.2)
[TpubnmxenH BOOOpPaKEHUS, AJITOPUTMHUYECKOM
13(S KYJIBTYPbI MOCTPOCHUS
BBIYHCIICHUS JIOKa3aTeNIbCTB  000CHOBaHHOCTH
7.4 COOCTBEHHBIX BEIBOJIOB u
[IpousBogHas MOJTyYEHHBIX pe3ynbTaToB
B (Qu3uKe u npodeccuoHaTbHON
TEXHHKE JIESITEIbBHOCTH




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
e pasgena | oo [Toka3zaTens” oBnaeHUS KOC3
(monyust) / pe3yabpTaTaMu O0y4ICHHUS =
TeMEbl o0yue Texymuii [TpomexxyTounas
JUCLUIUIMHBL | HHS KOHTPOJL arTecranus’
7.5 [Mpu3naku CriocoOHOCTh BJIAJICTh
BO3pacTanus/ S3BIKOBBIMU CPEJICTBAMHU: yYMEHUE
yOBIBaHUS Mo | fICHO, JIOTHYHO M TOUHO M37ararh
byHKIIH CBOIO TOUYKY 3peHus,
7.6 MCII0JIb30BaTh aJIcKBaTHbIE
Kputnueckue S3BIKOBBIE CPEJICTBA
TOYKHU
dbyHKINH,
MaKCHMYMBI
Y MUHUMYMBI
Tema 7.7
ITpumepsr
IPUMEHEHHS Brnanenue ITOPUTMAMHU
MIPOU3BOIHON 125 | TPAMCHEHHS npomB(zI[Hoﬁ K
K D6 | HccienoBaHuIo GyHKIMH
UCCIIEIOBAaHU Pemenne 3agad ¢ MOMOIIBIO
10 QyHKIUU MPOU3BOJHON (PYHKITHH
Tema 7.8
Haunbonpiee
u
HaMMEHBbIIIee
3HauYEHUs
byHKIIUN
Pasnean 8. [lokasarejabHas u Jjorapupmudeckass GyHKIUA
Crioco6HOCTh
IIPOIEMOHCTPUPOBATh  BIIAJICHUE
HaBBIKAMH NI03HaBaTeNIbHON
Tema 8.1 pednexcun KaK OCO3HAHUSA
[TokazarensH M10 | COBEpLIACMbIX JIEUCTBUN u TTpakTHyeckoe
ast pyHKIHS MBICIIUTEIBHBIX TPOIECCOB, HX
9 [IpaxTnueckas 3a/1aHHe Ha
Tema 8.4 pe3yNbTaToOB U OCHOBAHUM, TPAHUI]
Jlorapupmuy CBOET0 3HAHUS U HE3HAHUS, HOBBIX pabora dK3ameH (116.2)
eckas MO3HABATENbHBIX 33]]a4 U CPEJICTB
GbyHKIHS JUTSL UX JIOCTH)KEHUS
CriocoOHOCTh CTPOUTH TpaduKu
[114 | moka3arenbHOMU u
Jgorapupmuueckor pyHKIMM




Kparkoe Kon HanmenoBaHue OLIECHOUYHOTO
HaUMCHOBAH | nesyy ) CpEJIICTBA H MPEICTABICHUE €70 B
ue paszena [Toka3zaTens” oBnaeHUS 3
/ pTara KOC
(Momysst) pe3yabpTaTaMu O0y4ICHHUS =
TEMBI 00yue Texymui IIpomexxyrounas
JAUACHUIITIUHBI HUA KOHTpOJ'IB4 arTecranus’
CriocobHOCTB K  pa3BUTHUIO
Tema 8.2 JIOTHYECKOTO MBIIIJICHUS,
Pewenne MPOCTPAHCTBEHHOTO
MOKa3aTelibH BOOOPaKEHUS, AITOPUTMHUYECKOM
BIX 711 | KMBTYpEL MOCTPOCHUS
YpaBHEHUH U JI0Ka3aTeNbCTB  00OCHOBAHHOCTHU
HEPAaBEHCTB COOCTBEHHBIX BBIBOJIOB "
Tema 8.3 ITOJIyYEHHBIX _ Pe3yNIbTaToB TpakTiaeckoe
Jlorapudmer npodeccuoHaNbHOM
KonTponbnas 3a71aHue Ha
u ux JIESITEIIbHOCTU 60ta Nel | 6.2
. abota Neo sK3aMeH (11 6.
CBOHCTBa Criocob6HOCTh k| P ( )
Tema 8.5 [EJIEYCTPEMIICHHOCTH B IIOMCKAX U
Pemenune M1] | TPHEATHA peleHui,
norapugmuy COO00pa3UTENbHOCTh U MHTYHIIHS,
€CKUX Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
ypaBHEHUU U MIpeJICTaBICHUI
HEPABEHCTB Crioco6HOCTH peiarh
[115 | noka3arenbHbIE u
JorapupMUUECKUe YpaBHEHUS

4 Onucanue nmpoueaypbl OUCHUBaAHUSA

YpoBeHb 00pa30BaTENbHBIX JOCTHKCHHN OOyYarOIIMXCS MO JUCIHUIUIMHE OIICHUBAETCS IO
YeThIPEX OANBHOM LIKaJIe OLEHKAMU: «OTIMYHO», «XOPOLIOY, «yAOBIECTBOPUTEIHLHOY,
«HEYJIOBJIETBOPUTEIHHOY.

Tekymas arrecranusi N0 AUCIHUIUIMHE MPOBOJUTCA C LEIbI0 CUCTEMAaTUYECKOM MPOBEPKHU
nocTikeHni oOyuatomuxcsa. OOBEKTaMU OLEHUBAHUS SIBISIFOTCS: CTENEHb YCBOCHHS
TEOPETHYECKUX 3HAHWM, YPOBEHb OBJIAJICHUS MPAKTUUYECKIMHU YMEHHUSIMHU U HaBBIKAMH 110 BCEM
BUJAM Yy4eOHOM paboThl, KaueCTBO BBHINOJHEHHUS CaMOCTOSTENBHONH paboThl, ydeOHas
JTUCIUTIINHA (aKTHBHOCTh HA 3aHSATHUAX, CBOCBPEMEHHOCTHh BBITTOJIHCHHS PA3IMYHBIX BHUIOB
3aJlaHuH, MOCEIIAeMOCTh BCEX BHJIOB 3aHSATHUH MO aTTeCTyeMOU TUCIUTUINHE).

[Ipu mpoBeneHMM TPOMEKYTOUHOM aTTECTAIlMU OIEHUBAETCS JOCTIDKEHHUE CTYICHTOM
3aMJaHUPOBAHHBIX TI0 TUCIUIUIMHE PE3yIbTAaTOB OO0yueHUs, 00eCMeuMBAIOIINX PE3YIBTAThI
OCBOEHUSI 00pa30BaTEIHLHOMN MPOTPAMMBI B 11ETIOM.

Kpurtepuu ouneHnBaHusi yCTHOTO OTBETA

(o1IeHOUHBIE Cpe/ICcTBa: cOOece0BaHKE)

5 0a/I0B - OTBET IMOKA3bIBAET IMPOYHBIE 3HAHUSA OCHOBHBIX IPOIECCOB H3Yy4aeMOu
MpEeIMETHOW 00JIacTH, OTIWYACTCS TIIyOWMHOW W TIOMHOTOM PACKPBITHS TEMBI, BIIAJICHUE
TEPMUHOJIOTHYECKHUM alTapaToM; YMEHHE OOBSCHATh CYIIHOCTD, SIBJICHH, ITPOLIECCOB, COOBITHH,
JienaTh BBIBOJABI M 000OIIEHUS, JaBaTh apryMEHTHPOBAaHHBIE OTBETHI, MPHUBOAUTH IPUMEPHI;
CcBOOO/IHOE BJAJICHUE MOHOJOTHYECKONW pEUbl0, JIOTUYHOCTh M MOCJIEIOBAaTEIIbHOCTh OTBETA;
YMEHHE MPUBOAUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoi 00JIacTH.



4 6ajuia - oTBET, OOHAPYKUBAIOIIMKI MPOYHBIC 3HAHUS OCHOBHBIX IPOIIECCOB M3y4aeMOM
OpeAMETHONW OO0JNIacTH, OTIMYAaeTCs TIyOMHOW | IOJHOTOM PAcCKpBITHS TEMBbl; BIAJCHUE
TEPMHUHOJIOIMYECKUM aIapaToM; YMEHHUE OOBACHATh CYIIHOCTb, SIBJIEHUH, IPOLIECCOB, COOBITHH,
JienaTh BBIBOABI U 00OOLIEHMS, JaBaTh apryMEHTHPOBAaHHBIE OTBETHI, IPUBOIUTH MPUMEPHI;
CBOOOJIHOE BJA/JICHUE MOHOJIOTMYECKON pEeubl0, JIOTMUYHOCTh U I0OCJEI0BATEIbHOCTh OTBETA.
OnHako AOIYCKAeTCs OJ{HA - IB€ HETOUHOCTHU B OTBETE.

3 0an1a — OTBET, CBUJETENBCTBYIOIIMI B OCHOBHOM O 3HAaHUU IPOLECCOB H3ydaeMou
IPEeAMETHON 001aCTH, OTINYAIOUIMICA HEAOCTAaTOYHOM NTyOMHOMN U MOJTHOTON PACKPBITUS TEMBI;
3HAHUCM OCHOBHBIX BOIIPOCOB TCOPUU, ci1abo C(l)OpMI/IpOBaHHBIMI/I HaBbIKaMU aHaJIn3a SIBJIGHI/If/'I,
nmponeccoB, HCAOCTATOYHBIM YMCHHEM [aBaTb AaApPryMmMCHTHUPOBAHHBLIC OTBCTbBI W IIPHUBOAWUTH
IPUMEPBI; HEIOCTAaTOYHO CBOOOAHBIM BIIQJCHUEM MOHOJIOTHYECKONW pEeubl0, JOIMYHOCTBIO U
IIOCJIEZIOBAaTENIbHOCTRIO OTBeTa. JlomyckaeTcss HECKOJbKO OLIMOOK B COJEp)KaHUU OTBETA,;
HEYMEHHE INPUBECTH NIpPUMEpP DPA3BUTHUS CHUTYyallMd, MPOBECTH CBSA3b C JPYTUMM aCIEeKTaMu
u3y4aeMoii ooiacTu.

2 Gaana — OTBeT, OOHAPY)KMBAIOIIWK HE3HAHHE MPOIECCOB H3ydyaeMOil MpeaMeTHON
0071aCTH, OTIMYAIOUIUICS HETNIYOOKHMM pPAacCKpPhITHEM TEMbI; HE3HAHUEM OCHOBHBIX BOIPOCOB
TEOpUH, HeCPOPMHUPOBAHHBIMUA HABBIKAMH aHAJIHM3a SIBICHUH, MPOIECCOB; HEYMCHHEM JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, CIIA0BIM BIIAJICHUEM MOHOJOTHYECKON pEeYyblo, OTCYTCTBUEM
JIOTUYHOCTHU U TOCTIENOBATeIbHOCTH. JIOIMyCKAIOTCSl Cephe3HbIC OMMOKU B COJCPKAHUHU OTBETA;
HE3HAaHHE COBPEMEHHOM MPOoOIeMaTUKU U3ydaeMOon 00IacTH.

Kpurtepuu oneHnBanus nucbMeHHOH padoThI

(oLIeHOYHBIE CPENICTBA: TECTUPOBAHKE, CAMOCTOSTEbHAs paboTa).

5 6a/510B — CTYIEHT MOJHOCTHIO BBIMIOJIHWI PaboTy, TOYHO OINpPENETIUB €€ COAepkKaHUe U
cocTrapisiomue. B nornyeckux paccyxaeHusX 1 000CHOBaHUM peIlIeHHs HET POOesIoB U OIHUOOK,
BBIBOJIbI 000CHOBaHBI. CTYJIEHT BJIaJIEET HABBIKOM CaMOCTOSITEIHLHON PabOThI TIO 3aJaHHOM TeME;
METOJlaMM U TpUeMaMM aHallu3a TEOPETUYECKUX W/MIM MPAKTUYECKHX AacleKTOB H3ydyaeMOoi
oOnactu. PaKTUYECKUX U MAaTeMaTHYECKUX OMIMOOK, CBSI3aHHBIX C IOHMMaHUEM Marepuasa, HeT;
rpadudecku pabora ohopmiieHa PaBUIBHO.

4 f6anaa - paboTa XapaKTEpU3YeTCs CMBICIOBOM IEIHHOCTHIO, JIOMYIIEHO He Oomee 1
omuOKU TIpU pemieHnr. PaboTa BBIMOIHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIArOB PEIICHHS
HenoctatouHbl. He Bce BBIBOJIBI cieaHbl U/ Ui 000CHOBaHBI. DaKTHUECKUX OIMNOOK, CBSI3aHHBIX
C TIOHMMaHUeM Marepuana, HeT. JlomyiieHsl o/iHa-ABe OMHOKHN B 0(hOpMIEHUH PabOTHI.

3 0as1a — CTYZEHT NMPOBOJIUT JIOCTATOYHO CAMOCTOSITENbHBIN aHAIN3 OCHOBHBIX JTAalloOB U
CMBICJIOBBIX COCTABIIAIOIINX PabOTHI; MIOHUMAET Oa30BbIE OCHOBBI Marepuaa. Perienre packpbITo
HE TOJIHOCTBIO, OOOCHOBaHMs ILIAroB peIIeHUS HEeJ0CTAaTOYHbl. BBIBOABI HE clenaHbl W/WIN
BBIBOJIbI HE 000CHOBaHEI. JlonyIieHo He 6oiee 2 omMOoK B pereHnH, opopMiIeHuu paboThl.

2 6asna - pabota npeAcTaBiIseT coool penieHre 06e3 Kakux Obl TO HA OBIJI0 KOMMEHTApPUEB,
o0ocHOoBaHMi. He packpelTa CTpYKTypa M TEOpETHUYECKash COCTAaBJSIOIIAs TeMbl. BBIBOABI
OTCYTCTBYIOT. JlomymieHo Tpu uiau 0osiee Tpex OMMOOK B PEIICHUH, B 0)OPMIICHUH PaOOTHI.

KpnTepnn OIICHUBAHHUA TECTOBOI'O 3aJaHUA:

OneHka 3auTeHo He 3auteno




KonnuecTBo MpaBUJIbHBIX
OTBCTOB

ae menee 70%

menee 70%

Kputepuun BbicTaBjIeHMsI OLEeHKH CTYIeHTY Ha 3a4ere
(OLIEHOYHBIE CPE/ICTBA: TECTUPOBAHUE; Keilc-3a/1a4a).

1.
2.

Onenka 1o
IIPOMEKYTOYHOU
arrecraluu

XapaKTepI/ICTI/IKa YPOBHA OCBOCHHA JUCIHHITINHBI

«3a4yTeHo» /
«OTJIAYHO»

CrymeHT  JeMOHCTpUpYeT  CHOPMHUPOBAHHOCTH JTUCHUTUTUHAPHBIX
KOMITCTEHIIM HAa WTOTOBOM YpOBHE: OOHApyKHWBAaeT BCECTOPOHHEE,
CUCTEMAaTH4eCKOe M IITyOOKOe 3HaHHWE Y4eOHOro Marepuana, yMeeT TeCHO
YBSI3bIBaTh TEOPHUIO C MPAKTHKOH, CBOOOMHO CHpAaBISETCS C 3a/lauaMu,
BOIIpOCAMU UM JAPYTMMHM BHUJAMU NPUMEHEHUs 3HAaHUM, MPUYEM He
3aTpyAHSIETCS C OTBETOM INpH BUIAOM3MEHEHUM 3aJaHUM, NIPaBUIBHO
000OCHOBBIBAET MPUHATOE PEIICHUE, BIaI€eT Pa3HOCTOPOHHUMH HaBBIKAMU
Y [IpUEMaMU BBINIOJIHEHUS PAKTUYECKUX 3a/ay.

«3a4yTeHo» /
«XOPOIIIO»

CryneHT  JOeMOHCTpHpYyeT  COPMHPOBAHHOCTh  JIUCHUIUTMHAPHBIX
KOMITETEHIUI Ha CPEeTHEM YPOBHE: OCHOBHBIE 3HAHMSI, YMEHHUS OCBOCHBI, HO
JIOTIYCKAIOTCS HE3HAUUTENbHBIE OLIMOKH, HETOYHOCTU, 3aTPYAHEHHS MPHU
AQHAIUTUYECKUX OMEepalusix, MepeHoce 3HaHWM W yMEHUH Ha HOBEHIE,
HeCTaHJapTHBIC CUTYAIHH.

«3a4YTeHOY /

CtyneHT  JOeMOHCTpUpyeT  C(OPMHPOBAHHOCTh  JAMCLUUIUIMHAPHBIX
KOMIIETEHIIMH Ha 0a30BOM YpOBHE: MMEET 3HAHMUS TOJIBKO OCHOBHOTO
Marepuaa, HO He yCBOWII €ro AETalleH, B X0A€ KOHTPOJIBHBIX MEPONPUATHN

JIOTyCKAIOTCS 3HAYUTENTbHBIE OIINOKH, HEJ0CTaTOYHO
“YROBICTBOPUTCT | npapumipHble GopMyIHpPOBKH, HapYIIEHHUsT  JIOTUYECKON
BHO» OCIIE0BATENBLHOCTH B W3JI0)KEHHH  TIPOrPaMMHOTO

MaTtepuajia, UCIbITBIBACT 3aTPYAHCHUA TTPU BBIITIOJIHCHUU
MPaKTUYCCKUX pa60T, IIpu ONICPpUPOBAHUU 3HAHUAMU U YMCHUAMU IIPU UX
NEPpCHOCC HAa HOBBLIC CUTYyalllH.

CtyneHT  JeMOHCTpUpYeT  CHOPMHUPOBAHHOCTh  JUCIUIUTUHAPHBIX
«HE 3aYTEeHOY / KOMIICTEHLIMI Ha YypOBHE HMIXKe Oa30BOr0O: BBIABISIETCA IOJHOE WU
«HEYNOBJETBOPUT | IPAKTUUYECKH IIOJIHOE OTCYTCTBHE 3HAHMM  3HAYUTEIBHOM  YacTH
€JILHO» MIPOrpaMMHOI0 Marepuania, CTYIEHT IOMYyCKaeT CYHIECTBEHHBIE OIIMOKH,

HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSMH BBINOMHSIET IPAKTUYECKUE
paboThI, yMEHUS U HABBIKK HE CPOPMUPOBAHBHI.

5 IIpuMepsbI OLEHOYHBIX CPEACTB /ISl POBEACHUS TEKYIIEeH aTTecCTaluu

5.1 Bonpocsl A1 codecenoBanus (YCTHOIO ONPOCa)
Kakue uncna Ha3pIBalOT IPOOHBIMU?
Kakue onepanny BbIMOIHSIIOTCS HA MHOYKECTBE PAallMOHAIBHBIX YHCeN?

3. Bepno nu yTBEpKICHUE:

a. Ecnu HarypanbHOE YUCIIO AEIUTHCA HA 6, TO OHO JAEIUTCA Ha 3;
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b. Ecnm cymma IByX 4mcell 4YeTHOE YHCIIO, TO KOKI0E CIaraeéMoe YeTHO;
C. Ecnu npousBeneHue NBYX YKCET PABHO HYJIIO, TO KX/l MHOXHUTEb PABEH HYIIO;
d. Ecnu ky0 HEKOTOPOTrO YKCia JCTUTCS HA 8, TO ITO YUCIIO YETHO?
Kakoe uncio Ha3pIBatOT HAUMEHBUIUM (HauOOJIbIIKMM) 3HaUeHUE (PYHKIIMK HA MHOXKECTBE?
Kakyro ¢hyHKIIHMIO Ha3bIBAIOT YETHOU (HEYETHOM)?
Kakum cBoticTBoM 001a1aeT rpaduk 4eTHOH (HEYETHOMN ) PyHKIIUN?
CdhopmynupyiiTe nmpu3HaK MOCTOSHCTBA/BO3pacTaHust/yObIBAaHUS (DYHKITHH.
Kakyro TouKy Ha3bIBalOT TOUKOW MakCUMyMa (YHKIUHU? TOYKOH MUHUMYMa (QyHKIIMN?
Kakyro ¢byHKIIHMIO Ha3bIBAIOT CTEMEHHON (YHKIIMEH ¢ HATypaJIbHBIM ITOKa3aresieM?

. Chopmymnupyiite cBoiicTBa GyHKIIUU Yy = X"

. Kakyro ¢pyHKIMIO Ha3bIBaIOT CTETICHHOM (DYHKIIMEH C IIEeJIbIM MoKa3aTeiem?

. Kakas ¢urypa ssnsercs rpadguxom Qpyskuuu y = x°?

. Cchopmynupyiite cBOICTBa KOPHS N-i CTENEHU.

. Kakyro ¢pyHKIIMIO Ha3BIBAIOT CTENEHHON (DyHKIMEH C palrOHaIBHBIM ITOKa3areaem?

. Cchopmynupyiite cBOICTBa CTENEHU C pallMOHAIbHBIM [TOKa3aTeIeM.

. Kakoe ypaBHeHUe Ha3bIBAIOT UPPALIMOHATBHBIM?

. Obe yacTu ypaBHEHHUs BO3BEIM B HEUETHYIO cTemeHb. OO0s3aTeIbHO JIM HMCXOIHOE U

MIOJIy4€HHOE YpaBHEHHUs OyyT paBHOCUJIbHBIMU?

O0e yacTu ypaBHEHHUs BO3BEJIH B UETHYIO CTeneHb. O0s3aTeIbHO JIM UCXOAHOE U MOJTy4YEeHHOE
ypaBHEHHUs OyIyT PaBHOCUJIbHBIMU?

Kak MOXHO BBISIBUTH IOCTOPOHHUE KOPHU YPaBHEHUS?

Kakyro TeopemMy M Kakoe CIEICTBHE M3 HEE HCIHOJIB3YIOT IIPH PEIIEHUH I10KA3aTEJIbHBIX
ypaBHEHU/HEPABEHCTB?

Uro Ha3bIBaIOT JOrapu(pPMoM MOI0KHUTENBHOTO YKcia b 1o ocHOBaHHIO a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTApU(PMHUUECKUM TOKIECTBOM?

Kakoii norapudm Ha3bIBatOT 1€CATUUHBIM?

CdopmynupyiiTe cBoiicTBa J0rapruhMOB.

Kakyto (hyHKIMIO Ha3bIBAIOT JIOrapu(pMUUECKOI?

Cdopmynupyiite cBoiicTBa JorapupmMudeckoil GyHKIINH.

Kakyro TeopeMy U Kakoe CIeJCTBHE U3 HE€ NMPUMEHSIOT MPH peIIeHUH JIorapu(GMUIeCKUX
ypaBHEHU/HEPABEHCTB?

Uto Ha3bIBAIOT YIJIOM B OJIMH pajiuaH?

KakoBa paguannas Mepa ymia, pasHoro 1 rpagyc?

UYemy paBHa JUIMHA AYTH OKPYXXHOCTH paauyca R, cogepxameit o pan?

Uro Ha3bIBalOT KOCHMHYCOM YyIvia NOBOpOTa? CHHYCOM YINIa IOBOpOTa? TAaHI€HCOM yIvla
moBopoTa?

KakoBa oGnacTb onpenenenus GyHKIUM y = sin X? y = cos x?

KaxoBa o6nacte 3HaueHu# QyHKIMU y = sin X? y = cos X?

KaxoBa o6macte onpenenenust GyHkunu y = tg x?

KaxoBa o6nacte 3HaueHu#t GyHKIIUN y = tg X?

Korna rosopsr, uro yron o sBisiercss ymioM | uersepru? II werseptu? III uerBepru? IV
yeTBepTU?

Kakwue 3Haku UMEIOT CUHYC, KOCUHYC M TAaHT€HC B KO0 U3 KOOPJIMHATHBIX YETBEPTEH?
Kakue u3 TpuroHomMeTpuueckux (QyHKIUN SBISIOTCS YETHBIMH, 8 KaKUe - HEUSCTHBIMH?
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Kakyro QyHKIMIO Ha3bIBAIOT IEPUOTUIECKON?

Kakoe paBeHCTBO Ha3bIBalOT OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM?

Kakoe Tox1ecTBO CBSA3BIBAET TAHI'€HC M KOCUHYC OJHOTO U TOTO K€ aprymMeHTa?
Chopmynupyiite npaBuia, KOTOPHIMA MOKHO PYKOBOJICTBOBATHCS IPU MPUMEHEHUH (POPMYIT
IIPUBEICHUS.

Urto Ha3bIBaIOT apKKOCUHYCOM 4Hcia b?

Kaxoii Buzx nmeet popmyna kopHeit ypaBHeHust cos X = 0? cos X =-1? cos x = 1?

[Ipu kakux 3HAUYEHUAX b UMEET KOPHU ypaBHEHHE Sin X = b?

UYrto Ha3BIBAIOT apKCHHYCOM 4YHncIa b?

UYrto Ha3BIBAIOT apKTaHT€HCOM yucia b?

Hazosure dpopmyny kopHeil ypaBHeHHS tg X = b.

Uro Ha3bIBAIOT MpHpalieHneM QyHKIIUN B TOUKe?

I[To xaxo#t hopmyre onpeensioT MTHOBEHHYIO CKOPOCTh?

[To kakoii hopmyIie ONPENENIOT YIIIOBOK KOA(PHUIIMEHT KacaTrelnbHOH K rpaduky GpyHKINH B
TOuKe?

Chopmynupyiite TeopeMy 0 IPOU3BOAHON: 1) CyMMBI; 2) MPOU3BEACHHUS; 3) YACTHOTO.
Kakoit B nMeeT ypaBHEHHUE KacarelbHOU, MPOBEACHHON K TpaduKy QYHKIHH / B TOYKE C
abcuuccon Xn?

ChopmynupyiiTe npu3Hak TOYKU MAKCUMyMa; TOYKA MUHUMYMa.

Onwummre, Kak HAWTH HanOOJIbIIIee M HAaMMEHbIIee 3HaueHUs AuddepeHunpyemoit GpyHKIuu
Ha IPOMEXYTKE [a; b].

Bunst TpeyronbaukoB. [Ipu3Haku paBeHCTBa TPEYTOIBHUKOB

Menuana, OuccekTpuca, BICOTa TPEYroJbHUKA

CBoiicTBa UeThIPEXYTOJIbHUKOB: MapaJljiesiorpaMmma, Tpaneuu

CBolicTBa PSIMOYTOJILHOTO TPEYTOJIbHUKA

OxpyXHOCTb. BrivicaHHBI U OMMCAHHBIN YETHIPEXYTONBHHUK

ITonatue BekTopa. AOCOMIOTHAS BEJIMYMHA U HAlpaBlIeHUE BEKTOpa. PaBeHCTBO BEKTOPOB.
CrnoxeHue 1 BBIYNTaHUE BEKTOPOB.

KoopauHnarsl BekTopa. PaBeHCTBO BEKTOPOB B KOOpAMHATaXx. PasznmoxkeHue BEKTOpa Mo JABYM
HEKOJUIMHEapHbIM BekTopaM. CKasipHOE IPOU3BEIEHIE BEKTOPOB U €r0 CBONCTBA.
Koopaunars! BexkTopa. KoopanHarsl cepequHbl oTpe3ka. Beranciaenue JMHbI BEKTOpa 110 €70
KoopauHataMm. PaccTosiHue MeXy 1ByMs TOUKaMHU.

UYro Takoe KopeHb ypaBHeHHE. Kak MpoBepuTh KOPHU ypaBHEHUS

Buel kBaipTaHbIX ypaBHEHHMN

Henonnoe kBagparHoe ypaBHeHHE. Tunbl. MeToasl pemeHus

[lonsATHE pemeHns CUCTEMBI YpaBHEHUN

Pemenue cucreMbl ypaBHeHHH rpaduuecKUM ClIOCOO0M

Mertopl penieHust ypaBHEHUH BBICIIMX CTEIICHEN

Pemenne HepaBeHcTB. POpMBI 3anucu

I'padmueckuii MeTON perIeHus: HEpaBeHCTB



5.2 Ilpumepsl pedeparon
5.3 IlpuMepbI TECTOBBIX 3aJaHUI

Pewwute HepaBeHCTBO. 3anuwuTe OTBET B BUAE MHTEpBas10B:

a. 4x—7<9

d4(x+3)=>2x-1
2

b. 32 +227x—1

1 5,2
e —Jx=—,+cx

c.2x+3>x-5
f.—5(x—1)+3>3x—4—4x

g.—3Qx+1)>—-4(x+4) hx_”_ﬂ>i j L g B2 8
5 <10 3 5 — 5
5.4 IlpuMepsl 3aJaHUI 1J151 KOHTPOJIbHOM PadoThI
BapuanTt 1 Bapuant 2
1. Oynxuus 3agana popmymnoit f(x) = z%:. 1. Oynakums 3amaHa Qopmymoi f(x) = E.

Hatimure: a) £(1); 6) £(0).

2. HaiiguTe obnacts ompeneneHus QyHKIIUH
) =vZ=3

3. HaiiguTe MHOXECTBO 3HAYeHHH (YHKIHM
flx)=x%+4

4, SIBnsgeTrca JM YETHOM WA HEYCTHOM
dynkmus: a) f(x) = 7x3 — 5x°;

Haiinure: a) f(2); 6) f(—1).
2. Haiigute 06nacts ompeneneHus (GyHKIUHA

fix) =vx+4

3. Haiigute MHOXECTBO 3HaYeHHH ()YHKIIHU
flx)=2x2-1

4. SIBnseTcd JH YETHOM WJIH HEYETHOH
dynkmus: a) f(x) = x5 + 2x3;

6) f(x) = =2

2x-8°
5. Ha pucynke u3oOpaxeH rpapux QyHKIHH

y = f(x), onpencncHHO# Ha MPOMEKYTKE
[-3,5; 5]. llone3ysck rpaduxoM, HalIUTE:

a) f(=2);

6) 3HaueHus X, npu KoTopsix f(x) = 3;

B) HyNIH QYHKITUH;

r) HauOoJbllleE ¥ HAUMEHBINECE 3HAYCHUS
dynkimm;

1) obmacTh 3HaYeHUH QyHKIHY;

€) KOJIMUECTBO KOpHE# ypaBHeHus f(x) = a B
3aBHCUMOCTH OT 3HAYEHHS A

b

. 3 B T T
-l
] JIL T T T TN /
-4 |- L] -110 1 4| B 5
t -
1 T
|

x2+4x

6) f(x) = 2x+8

5. Ha pucynke uzobpaxeH rpapux QyHKuuu
y = f(x), oupeneneHHOM Ha IPOMEKYTKE
[-4; 5]. [Tons3yschk rpadpuxom, HaHaUTE:

a) f(-2);

6) 3HaYeHUs X, IpH KOTOpsIX f(x) = 3;

B) HYJIH QYHKIUH;

r) HawOoIbIleE W HAWMEHBIICE 3HAYCHHUS
dynkumm;

I) obnacTh 3HaYEHUH QyHKIIHY;

€) KOJIMYECTBO KOpHEil ypaBHeHus f(x) = a B
3aBHCHMOCTH OT 3HaYEHHS A
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Bapuanrt 1
1. TlpeacraBeTe B BUAE OECKOHEYHOU
JECATHYHOM TIEPHOTUIECKOM apobu

paduOHAIBHBIC YHUCIIA:

3 5 8 1
20— =4
4 7° 15 6
2. Haiipure 3 ,upo6p1 KOTOpEIe OymyT

5
Gom,me 13> HO MeHbIIe —
3. BLIqHCJmTe

BapuanT 2

1. TlpeacraBeTe B BUAE OECKOHEYHOM
JIECITUIHOMH MEPUOTUIECKOM apobu
palMOHATbHbIE YHCTIA:

1 6

35— -5

4 13 11
2. Haiigute 3 nqpobu, KOTOpEIE 6y;[yr Oonbire
5 6
T3> HO MEHBIIE .
3. Berucnure:

32 (42—213)+— (4,254 — 1,134:0,28) [86 — (5E 4i)] (l 2E 134)
49°\"29 “14 SR TR TY ) IAVT LTI
+1,114 4. BprumcnuTe NpUOTIDKEHHO:
4. BBUHCIHTE MPHOTMKEHHO: 10015
. 1,006° 5. IlpeoOpa3yiiTe (YIpOCTHTE) pallHOHAIEHOES
5. TlpeoGpasyiire (ynpocture) | pppaxenne:
PALMOHATIEHOE BEIPAXKEHHE: a b—a’b b:—a
y2 1—x% 1-—xy? : -
. - ab+b ab—a b-1
x+1 y—-1 y-1 6. Pemmte ypaBHeHue:
6. Pemmre ypaBHeHHE: 2x*—=3x2+1=0
2x*—5x2+2=0 7. Pemmre HepaBEHCTBO:
7. Pelmmre HEPaBEHCTBO: xBx—2)—-(2x—-3)?2<0
(B3x—2)*—4x(2x—3) =0

IIpousBoaHas pyHKUUU

KT4 (20 6ans10B)

Nel Haiitn npousBoanyto GpyHkuuu (50)
1) y=7x%

2) Y= Jxsinx

X3

Xx—-1

?{/;COSX

3) Y=
4 Y=

98 _ L.
x2’

5)

Ne2 Haiitu npou3BoaHy0 cloxHON QyHKIIH (30)

(2 — 5x)*
= /8- x?

sin? x.

No3 Haiitu 3Ha4eHHE TPOU3BOIHOM B TOUKE (40)




f(x)=x", x,=2.
f(x)=+1-5x, x,= -3.
Ned (36)

[TpamMosnHeliHOe BN KeHNe TOUKHY ONMCEIBAETCH 3aK0-
HOM § = t° — t3(m). HailiuTe ee cKOpPOCTb B MOMEHT Bpe-
MeHU t = 2cC.

3amanue No5 (50)
A) Haiitu npon3BoaHYyIO CI0XHON (yHKIMH (20)

y = x3cosx + sin?2x

b) Ilocne nuddeperunpoBanss HAUTH 3HAYEHUE B TOUKE % (36)

KTS. IlpuMeHeHre NPOU3BOIHOM

3ananue: MccnenoBars Ha MOHOTOHHOCTB, HATH KPUTHYECKHE TOYKH, YKa3aTh TOUKM MaKCHMyMa
u MuHIMYyMa QyHKuH. (36,36,40)

Ilx) =5 —-2%
y=6x’—4x>+5

»

y=5x*—2x3-x+3

5.5 Ilpumepsi 3cce (pedeparos, 10KI10B, COOOIEHUI)

6. Ilpumepsbl OLIEHOYHBIX CPEACTB JIs MPOBEIEHUS MPOMEKYTOYHOM aTTeCTallul
6.1 BapuaHThbl 3K3aMeHANIMOHHBIX OWJIETOB

buser Nel

1.Pemnts nMuHElHOE ypaBHEHUE

8x +24=6x +18

2.PemmTh KBa/paTHOE ypaBHEHHUE 10 JUCKPUMUHAHTY Wi T. Buera
x? -5x+6=0

3. Bekrops a u b n300pakeHbl Ha YepTEKE.

Haitu:



JUTMHY BekTopa b

.............

bunet Ned

3aganue 1
BprunciauTh 3HaYEHUS BBIPAKECHU I

log.3 + log,2;
log.100 - log.4;

3ajgaHue 2
[lepeBecTy BeIMUMHBI YTIIOB B TPAlyCHYIO MEPY

31r_

4
111t_

3

3ananue 3
Haiitu mpou3BonHyt0 GyHKIIUM B TOUKE Xo=23

fx)=x3—-2x2+x—-7

bunet No7

3ajganue 1

[IpeobpasyiiTe rpajlyCHYI0 MEpPY yTIJia B paIMaHHYIO
45°; 9°; 270°

3ajaHue 2

Pemuts nmokaszarenbHOE ypaBHEHUE

5% =125

3ajganue 3
Haiiti npou3BoaHyto OT mpou3BeAeHUs PyHKIUH
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6.2. Ilpumepsbl TECTOBBIX 3aJaHU I

Nel Pemuth HepaBeHCTBa
x+2 Tx-1_.5-2x,
) 15 5 9
6) (2x — 1) + (8x + 2)2> 13 - (x — 5)%

Ne2 HaiiTi HaMeHbIIIee [1eJI0e PEIICHUE CHCTEMBI

2x -1
J[o-2xsa-8a-n, <1
6x —4(x-1) > 3 + x; x_2x o _2
3 5 15
Ne3 Pemutsb cucTeMy HEpaBEeHCTB
2x -4 > 1 - 3x, 2x -4 > 1 - 3x,
Vloxr-4>3x+23  Dlaxr+dassc-a
B)
{a:+4>0
2z + 3 < z?

6.3. 3aganus 11 pacuyeTHO-rpaduuecKkoil padoThl

1. BbluMCAWUTE YroN MeXay Kaxkaow Nnapoi BeKTopos. [aiTe oTBeT B rpagycax:

S
e[

a=2i+2j—k b=i—j+3k

;'. p=3i+j, q=i-2k
e e=(9a=()
f. a=2i+3j,b=i—j

2. BbluMCAKUTE TOYHBIM KOCMHYC YA MEXAY KaXaoMU Napoii BEKTOPOB:

S
(o)

a=2i+3j—k b=i-2j+k
p=i—3j+3k, q=i+5j—2k
a=—-2k, b =4i

a=>5i, b=3j

- o Qo0

3. Haigure yrabl TpeyroasHuka ABC, B rpagycax. Touku A, B, C

1 2 5
a. 3agaHbl pagMyc-BEKTOPaMK d = (1),1) = (—1),0 = (1)
3 1 2

b. 3apaHbl KoopauHatamu (2, 1, 2), (4, -1, 5), (7, 1, -2).



Haaure: A3, 6)
a. KoopAMHaTbl TOUYKM M

b. BekTopbl 64', m,C_B’. M
—_— 1= 1=
c. ybenutech, uto CM = ECA + ECB C(—4, 1) B(=1.2)




