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1. IACIIOPT PABOYEHM TPOT'PAMMBI YYEBHOT'O ITPEJIMETA
OY .07 MATEMATHUKA

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMMbl

PaGowas mporpamma y4eOHOrOo TpeAMeTa SBISETCS YaCThIO TPOTPAMMBI  CPEIHETO
(monHOTO) 061Iero obpa3oBanus 1o crnenuaabHocTH CITIO 23.02.06 TexHMuecKas SKCILTyaTaIus
MOJIBMKHOTO COCTaBa >KEJIE3HBIX JJOPOT.

I[Ipu peanuzanuu  paboueil  mporpaMMbl  MOTYT  HCHOJB30BAThCA  PA3JIMUHBIC
o0pa3zoBaTeNbHbIC TEXHOJOTHHM, B TOM YHCJIE IUCTAHIIMOHHBIC OOpa30BaTEIbHBIC TEXHOJOTHH,
3NeKTpoHHOE o0ydyenue. Pabodas mporpamMma yueGHOTrO mpeaMeTa MOKET ObITh MCIIOJIb30BaHa B
poeCCHOHATTLHON TOATOTOBKE, MEPEMOArOTOBKE M TOBBINICHUH KBATU(HUKAIMK PabOouuX IO
npodeccusam:

- IOMOIIHUK MAIlIMHUCTA TEIJI0BO3a;

- IOMOIIIHUK MalIMHKUCTA 3JIEKTPOBO3a;

- IOMOITHUK MAIlIMHUCTA 3JIEKTPOIIOE3/1a;

-cliecapb 10 OCMOTPY M PEMOHTY JJOKOMOTHBOB Ha MYHKTaX TEXHUYECKOTO OOCIYKHBa-
HUS;

- cjecapb 0 PEMOHTY MOABM)KHOTO COCTaBa

1.2 Mecto yuedHoro npeamera B crpykrype OIIOII-IIIICC3:

B yue6nbix mnanax OITOII-IITICC3 yuebnblii npeamer «MaremMaTruka» BXOJUT B COCTaB
001X y4eOHBIX MPEeaMETOB, POPMUPYEMBIX U3 00s3aTeNbHBIX MpeAMeTHhIX obnacteir OI'OC
cpeanero obmiero odpazoBanus, i cnenuanbHoctedt CI1O. C yuérom npoduiis ocBauBaeMoit
CIeUAIbHOCTH JTAaHHBIA Y4eOHBIH IpeMeT peanusyercs Ha 1 Kypce.

1.3 Iliianupyembie pe3yJibTAThI 0CBOCHHA Y4eOHOI0 NmpeaMera:

1.3.1 Ilenn y4yeGHOTO MpeaMeTa MaTeMaTHKa HAIpPaBJICHO Ha JIOCTHIKEHUE PE3YNIbTAaTOB
ee u3ydeHuss B coorBeTcTBUU C TpeboBanusimMu PI'OC COO c yderoM mnpodeccnoHaIbHON
HanpasieHHocty @I'OC CIIO:

- (opmHpOBaHUE NPEJCTABICHUNH O MaTeMaTHKE KaK YHHBEpPCAJIbHOM SI3bIKE HAyKH,
CPEJICTBE MOJICIIMPOBAHMS SIBJICHUN U TIPOLECCOB, 00 UAESIX U METOAaX MaTEMAaTHUKH;

- pa3BUTHE JIOTMYECKOTO MBILIUIEHHS, IPOCTPAHCTBEHHOTO BOOOpPaXEHHUs, allrOpUTMHUYE-
CKOHM KyNbTYpbl, KpUTHYHOCTH MBILUIEHUS Ha YPOBHE, HEOOX0IMMOM AJis Oynyiel npodeccuo-
HAJIbHOW JEATENbHOCTH, a TAK)Ke MOCIEeYIOIEro 00y4eHus B BBICIIEH ILIKOJIE;

- OBJIQJICHUE MATEMaTU4YECKUMH 3HAHUSMHU U YMEHUSIMH, HEOOXOIUMBIMH B MOBCEIHEB-
HOW JKU3HU, JJIS U3YyYEHUs MIKOJbHBIX €CTECTBEHHOHAYUYHBIX JAMCLUIUIMH Ha 0a30BOM YPOBHE,
JUTSL TIONTydeHUsI 00pa3oBaHus B 00JIacTAX, HE TPEOYIONIUX YIIIyOJIEHHOW MaTeMaTUYeCKOU TMO/I-
TOTOBKH;

- BOCIUTAHHE CPEJICTBAMU MAaTEMATUKH KYJIbTYPhl JIMYHOCTH, TOHUMAHUS 3HAYMMOCTH
MaTeMaTHKH Ul Hay4HO-TEXHUYECKOT0 Mporpecca, OTHOLICHUSI K MaTeMaTHKe KaK K 4acTu 00-
IeYEeI0BEYECKOM KYIbTYphl Yepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHSI MaTeMaTHKH, 3BOJIOLUEH
MaTEMaTHYECKUX UJIEH.

1.3.2 B pe3ynbpTare 0CBOCHHS yUeOHOTO MpeaMeTa 00ydaronmics J0KeH

YMmern:

— BBINOJIHATH YCTHO apu(pMETHUYECKHE JEHCTBUSA: CIIOKEHUE U BBIYUTAHUE JIBY3HAUHBIX
Yucel U JECITUYHBIX Jpo0el ¢ MByMs 3HaKaMH, YMHOKEHHE OJTHO3HAYHBIX YUCEN, apuMeTnde-
CKHE Omnepaiuy ¢ 0OObIKHOBEHHBIMH APOOSMU C OTHO3HAYHBIM 3HAMEHATENIEM U YHCIUTEIIEM;

— TIEPeXOAHTh OT OAHON (HOPMBI 3aIUCH YHCEN K JPYTroOH, MPEACTaBIATh JICCATUIHYIO
IpoOb B BUE OOBIKHOBEHHOW M B MPOCTEHIIMX CIydasiX OOBIKHOBEHHYIO B BHUJE JECATHUHOM,
IPOIIEHTHI — B BHJIE IPOOH U IPOOb — B BHJIE MPOLIEHTOB; 3aIMCHIBATH OOJIBIINE U MAJIbIC YHC-
Ja ¢ MCTI0JIb30BaHUEM LIEJNIbIX CTENEHEeH JeCATKH;
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— BBINIOJHATH apu(PMETHYECKUE EHCTBUS C PAllMOHAIBHBIMU YMCIAMH, CPABHUBATH pa-
IUOHAJIbHBIE U JICHCTBUTENIbHBIE YNCIIA; HAXOAUTh B HECIOKHBIX CIIy4asX 3HAUYCHUS CTEIICHEH ¢
LEJIBIMH ITOKA3aTEIIMU U KOPHEH; HAXOIUTh 3HAUCHHUSI YNCIIOBBIX BBHIPAKECHHUI;

— OKPYIJIATH IIEJIbIE YHCIIa U JACCATHYHBIC APOOH, HAXOAUTh MPUOIMKEHUS YHCEI C He-
JIOCTATKOM H ¢ U30BITKOM, BBITIOTHITH OIEHKY YHCIIOBBIX BBIPAKCHUIA;

— TI0JIb30BaThCAd OCHOBHBIMHU €IMHUIIAMH JIJIMHBI, MACChl, BDEMEHH, CKOPOCTH, IIOIIAIH,
o0Bema; BeIpakaTh OoJiee KPYITHBIC SAMHUIIBI Yepe3 0osiee MeIKue 1 Hao00poT;

— pemiaTh TEKCTOBBIC 3a7a4yM, BKJIIOYas 3aJlay, CBSI3aHHbIC C OTHOIICHUEM U C MPOIOp-
[IHOHAIBHOCTBIO BEJTUYHH, IPOOSIMH U MPOIIEHTaAMU;

— -OCTaBJISATh OYKBEHHBIC BBIPAKEHHUS M (DOPMYJIBI IO YCIOBUSAM 33J1a4; OCYIIECTBIATH B
BBIpQXCHUSIX U (POpPMyJIax YUCIIOBBIC MOJACTAHOBKH M BBIMOJHATH COOTBETCTBYIOIINE BBHIYHCIIE-
HUS, OCYIIECTBIIATH MOJICTAHOBKY OJHOTO BBIPAKEHHUSI B APYroe; BhIpaxaTh U3 (OPMYJ OJIHY Tie-
PEMEHHYIO Yepe3 OCTANIbHBIC;

— BBITIOJIHATE OCHOBHBIC JEHCTBHMSA CO CTEICHSAMH C IIENBIMH ITOKa3aTelsIMU, ¢ MHOTO-
YWICHAMHU U ¢ aIreOpanvdecKuMH IPOOSMU; BBIMOJIHATh PA3JIOKCHHE MHOTOYICHOB HA MHOXKHTE-
JIY; BBITIOJIHSTH TOXICCTBEHHBIC MPEe0Opa30BaHUs PAIlMOHAIBHBIX BBIPAKCHUI;

— TPUMEHSTH CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX KOPHEH ISl BRIUMCICHUS 3HaYe-
HUH ¥ TpeoOpa30BaHUI YUCIOBBIX BBIPAKECHUM, COACPIKAIIINX KBAIpaTHbIC KOPHU;

— peuiaTh JIMHEWHBIC, KBAJIpATHBIC YPAaBHEHUS M PallMOHAIbHBIC YPABHEHHS, CBOISIIINE-
Csl K HUM, CUCTEMBI JABYX JIMHEHHBIX YPAaBHEHUHN U HECIIOKHBIE HEIMHEWHBIE CUCTEMBI,

— peuaTh JMHEWHBIE U KBA/IPATHBIE HEPABEHCTBA C OJHON NEPEMEHHOM U UX CUCTEMBI;

— pemath TEKCTOBBIE 3aJauM anreOpandyeckuM METOJOM, MHTEPIPETUPOBATH MOIYYEH-
HBII Pe3yJbTaT, POBOIUTH OTOOP PEIICHHMIA, UCXOASI U3 POPMYTUPOBKH 3a/1a4H;

— M300pakaTh YUCJIa TOYKAMU Ha KOOPJAMHATHON MPSAMOIA;

— OMNpeAeNsITh KOOPAUHATHI TOUKHU IMIOCKOCTH, CTPOUTH TOUKH C 33JIaHHBIMU KOOPJIMHA-
TaMH; H300pakaTb MHOXKECTBO PEIICHUH JIMHEHHOTO HEPABEHCTBA;

— pacmo3HaBaTh apHPMETHUECKHE M TCOMETPUUYECKHE MPOTPECCHH; PeIaTh 3aJaddl C
npuUMeHeHHeM (OPMYITbI OOIIIEro YieHa U CYMMBbI HECKOJIBKUX MEPBBIX WICHOB;

— HaXOJUTh 3HaYeHUs (PyHKIMH, 3ajaHHON (OpMYIIO, Tabnuiiel, rpaduKoM 0 ee ap-
TYMEHTY; HaXOJWTh 3HAYCHHE apryMeHTa IO 3HAYeHWIO0 (PYHKIHH, 33JaHHON TrpaduKoM WU
TaOJIUIEN;

— OmpeneNnsaTh CBOMCTBA (YHKIIMH MO ee rpaduKy; NPUMEHSITh TpaduvecKre MpeacTaB-
JICHUS TIPU PEIICHUN YpaBHEHUM, CUCTEM, HEPABEHCTB

3HaTh:

- CYIIECTBO MOHSITHS MAaTEMAaTHYECKOTO JJOKA3aTebCTBA;

- IPUMEPHI 10KA3ATENbCTB;

- CYIIECTBO MOHSTHS AITOPUTMA;

- IPUMEPHI ATTOPUTMOB;

- KaK UCTIOJB3YIOTCS MaTeMaTH4eckue (hOpMyJsibl, ypaBHEHHUS U HEPABEHCTBA,

- IPUMEPHI UX IPUMEHEHHUS JIJISl PEIICHUs] MaTeMaTUYECKUX U MPAKTUYECKUX 3a7a4;

- KaK MaTeMaTHYeCKH Ompe/eieHHbIe (PYHKIIMH MOTYT ONMHCHIBATh peajbHbIE 3aBHCHMO-
CTH;

- MPUBOJIUTH MTPUMEPHI TAKOTO OTUCAHMUSI;

- KaK MOTPeOHOCTH MPaKTUKU MPHUBEIN MAaTEMAaTUUYECKYIO0 HAYKy K HEOOXOJUMOCTH pac-
ITUPEHUS TIOHSTHS YUCTIA;

- BEPOSATHOCTHBIN XapaKkTep MHOTHX 3aKOHOMEPHOCTEH OKPYXAIOIIEro MUPA;

- MPUMEPHI CTATUCTHYECKUX 3aKOHOMEPHOCTEH U BBHIBOJIOB;

- KaKuM 00pa3oM reoMeTpHs BOSHHUKIIA U3 MPAKTUYECKHUX 3a]1a4 3eMIIEMEPHS;

- MPUMEPHI TEOMETPUIECKUX OOBEKTOB U YTBEPKICHUH O HUX, BAKHBIX JIJIS MPAKTHKH;

- CMBICJ MJI€aTU3alliy, MMO3BOJISIONIEH penaTh 3a4a4l pealbHOW JeHCTBUTEILHOCTH Ma-
TEMaTUYECKUMH METOJIaMH, IPUMEPHI OIIMOOK, BOSHUKAIOIINX TIPH HICATHU3AIIH;
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1.3.3 [Inanupyembie pe3yIbTaThl OCBOCHUS yUeOHOTO TIPEIMETA.
Ocoboe 3HayeHne yueOHbI mpeaMeT uMeeT npu GopmMupoBanuu U pazButuu oomux kommerenuuit OK 01, OK 2, OK 3, OK 4, OK 5, OK 06,

OK 07,1IK 2.3

O01mme KOMIeTeH NI

Ili1anupyemMble pe3yJibTaThl 00yUeHUs

Oo0mme

JAucuunimHapHbie

OK 01 BsiOupats crocoOsl pe-
HICHUS 33a7a4 MpopeCCHOHATHLHON
NEeSITeTbHOCTH TIPUMEHHUTEIIBHO K
pa3IM4YHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYyIy, OCO3HAHHE IIECHHOCTHU
MacTepCTBa, TPYI0JIo0ue;

- TOTOBHOCTb K aKTHBHOW AESTEIbHOCTU TEX-
HOJIOTUYECKON M COLHMAIIBHOW HaIpaBJICHHO-
CTH, CIOCOOHOCTh HMHUIIMUPOBATDH, IJIAHUPO-
BaTh U CAMOCTOATEIbHO BBIIOJIHATH TAKYIO JIE-
ATEIHHOCTB;

- MHTEpeC K pa3lM4HbIM cdepam mpodeccuo-
HAJIBHOU JIeATEIbHOCTH,

OsilaieHHe YHHMBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOATEIHHO POPMYITHPOBATH U AKTyalH-
3UpoBaTh NMpoOJEeMy, paccMaTpuBaTh €€ BcCe-
CTOpPOHHE;

- YCTaHaBIMBAaTh CYUIECTBEHHBIN MPU3HAK WU
OCHOBaHUs Ui CpaBHEHUS, KiaccuuKauu u
000011eHMS,

- OINpEAENATh LENU JEATEIBHOCTH, 3a1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKEHMUS,;

- BBIBIIAITH 3aKOHOMEPHOCTH U NPOTHUBOPEUUS
B PacCMaTpHUBAEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLiE-
HUBaTh COOTBETCTBUE pE3YJIbTATOB IIEJISAM,
OLICHUBATh PUCKU MOCJIEACTBUN AESTEIBHOCTH;
- pa3BUBaTh KpEaTHUBHOE MBIIIEHUE MPH pe-
IIEHUH JKU3HEHHBIX TPOOIIeM

-BJIaJIETh METOIAMHU JI0KA3aTEIbCTB, AITOPUTMAMU pellle-
HUS 3a]a4; YMEHHE (POPMYIUPOBAThH OMPEAETICHUS, aKCU-
OMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH JOKA3aTEIb-
HBIE PAcCYKJIEHUS B XOJI€ pEIICHUs 3a/1a4;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTEIEHb YUCIIA, JIOTa-
pUdM YncIa; yMEHUE BBIOJHATH BEIYMCICHUE 3HAYCHUH
U IpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHAMU U JIOra-
pudmamu, npeodpazoBaHust JPOOHO-PAIMOHATBHBIX BbI-
PaKEHUM;

- YMETb ONEPUPOBAThH MOHATUSAMU: pallMOHAIIbHBIE, UPPA-
[IMOHAJIbHBIE, TOKa3aTelIbHbIE, CTENEeHHbIE, Jorapudmu-
YeCKUe, TPUTOHOMETPUUYECKHUE YPABHEHMSI M HEpaBeH-
CTBa, UX CUCTEMBI;

- YMETh ONEepUPOBATH MOHATUAMU: (QYHKIUS, HEIPEPHIB-
Hast (DyHKIMS, MPOM3BOJHAs, IMepBooOpa3Has, orpene-
JICHHBIA MHTErpall; yMEeTb HaXOAWUTb MPOU3BOJIHBIEC 3Jie-
MEHTapHbIX (QYHKIMH, HCIIONIB3Ys CIIPpaBOYHbIE MaTepua-
Jbl; MCCIEA0BAaTh B MPOCTEHIINX CiIydasX (YHKIMM HA
MOHOTOHHOCTb, HAXOJUTh HAuOOJbIINE W HAaUMEHbIIUE
3HaueHUs (QYHKUIMH; CTPOUTH Tpa@UKH MHOTOUWIEHOB C
HCIIOJIb30BAHNUEM allllapaTa MaTeMaTU4YeCKOro aHalu3a;
MIPUMEHSTh MMPOU3BOJIHYIO MPU PELICHUH 33134 Ha JBU-
KEHHE; pellaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 3aJjaud Ha
HauOOJbIINEe U HAaUMEHbIINE 3HAUEHUs, Ha HaXOXICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEepUpOBATH MOHATUSAMU: pallMOHAIbHAs (PYHK-
1IUs1, TIOKa3arenbHas (QYHKIMS, CTeNeHHass (QYHKIMs, JIO-




0) 60a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BIIAJIETh HaBBIKAMH yueOHO-
HCCJIEI0BATEIbCKOM M MPOSKTHOW JeATEIbHO-
CTH, HaBBIKAMU Pa3pelieHus mpodIem;

- BBISBJISATh MPUYMHHO-CJICICTBCHHBIC CBSI3H U
AKTyaJIM3UPOBaTh 3a/7a4y, BBIIBUTaTh TUIIOTE-
3y €€ pelleHUs, HaXOIUTh apTyMEHThI JIJIs J0-
Ka3aTelbCTBA CBOWX YTBEPKICHUMU, 3a/1aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAJM3HWPOBATHh MOJYUYECHHBIC B XOJIE peIlle-
HUS 3aJla4¥l Pe3yNbTaThl, KPUTUUYECKU OICHH-
BaTh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH W3-
MEHEHHE B HOBBIX YCIIOBUSX;

-YMETh TICPEHOCHUTD 3HAHHSI B IIO3HABATEIHLHYIO
U TPAKTHUYECKYI0 OO0JacTU KHU3IHEACSITEeIbHO-
CTH;

- YMEThb HMHTETPHPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIC WJEH, MpesiaraTb OPUTHU-
HaJTBHBIE TIOJIXOIBI ¥ PEIICHHSI,

U CIIOCOOHOCTh MX HCIIOJB30BaHMS B ITO3HABA-
TEJIbHON M COLIMAIIBHON NIPAKTUKE

rapudmMuyeckas (QyHKIUs, TPUTOHOMETpUUYECKHE (DYHK-
UM, oOpaTHble (YHKIHMM; YMEHHE CTPOUTH TpapuKu
U3YYEHHBIX (YHKIUI, UCHOIb30BaTh IpaQUKu MPU HU3Y-
YEHUHU TPOILIECCOB U 3aBUCHUMOCTEH, IPU PEUICHUHU 3a7a4
U3 ApYyrux y4eOHBIX MPEIMETOB U 3aJad U3 peaibHOU
KHU3HH; BBIpOXKaTh (OPMYyJIaMU 3aBHCUMOCTH MEXIY Be-
JUYUHAMU;

- YMETbh pelIaTh TEeKCTOBBIEC 33/1a4H Pa3HbIX TUIIOB (B TOM
YyCclie Ha MPOLEHTHI, I0JIU U YacTH, Ha JIBXKEHHUE, pado-
Ty, CTOUMOCTh TOBAapOB U YCIYT, HAJOTH, 33[a4d U3 00-
JaCTU yIpPaBIEHUS JIMYHBIMU U CEMEHHBIMU (PMHAHCAMH);
COCTABIISATh BBIPKEHUS, YPaBHEHUS, HEPABCHCTBA M HX
CUCTEMBI 10 YCJIOBHIO 3aJ]auH, UCCIEI0BATh MOJyYEeHHOE
pelIeHre U OLEHUBATh PABIONOI00HOCTh PE3yIbTaTOB;
- yMeTh ONEPUPOBATh MOHATUAMU: CpeaHee apupMeTuie-
CKO€, Me/anaHa, HauOoJbplliee ¥ HaUMEHbIIEe 3HAUYCHMUS,
pa3Max, IUCIepCHsi, CTaHIApTHOE OTKIOHEHHUE YHCIIOBO-
ro Habopa; yMeTb H3BIIEKAaTh, HHTEPIPETUPOBATH HH-
(dbopMarinio, MpeACTaBIEHHYIO B TaOIUIaX, HA JAUArpaM-
Max, TpaduKax, OTPAKAIOIIYI0 CBOHCTBA PEAbHBIX IPO-
IIECCOB U SIBJICHUH; NMpPEICTaBIATh MH(OPMAIMIO C TO-
MOIIBIO TAOJUI] M AWArpaMM; HCCIIEAOBATh CTATHCTHUYE-
CKHE JIaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaduuecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

- YMEThb OMNEpPHPOBATh MOHATHAMH: CIYYailHBINH OMBIT U
ciy4aitHOe COOBITHE, BEPOSTHOCTh CITy4alHOTO COOBITHS;
YMEHHUE BBIUYUCIATH BEPOSTHOCTh C HCHOJIb30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHSATH (POPMYITBI CIIOKEHUS
U YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (PAKTHI U
(dhopMyJIBI TIPU PEUICHNN 3ajad; OLIEHHUBATH BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CIIyYaiHBIMHU BEJH-
YHHAMHU; YMEHHUE TPUBOJUTH NMPUMEPHI MPOSBICHUS 3a-
KOHa OOJBIINX YHCEN B NPHUPOJIHBIX U OOIIECTBEHHBIX




SBJICHUSX;

- YMETh ONEPHUPOBATH MOHATHAMU: TOUKA, IpsAMasi, IJI0C-
KOCTb, IIPOCTPAHCTBO, JBYTPAHHBIM YroJ, CKpeluBaro-
ecs npsMble, TapaJlIebHOCTh U MEePIEeHINKYIISIPHOCTh
OPSAMBIX U IUIOCKOCTEH, Yrojl MEXAY HpSMbIMH, YIoi
MEXy MPSIMON M IIOCKOCTBIO, YTOJl MEXIY IUIOCKOCTS-
MH, pacCTOSIHUE€ OT TOYKHM JI0 IIOCKOCTH, PACCTOSHUE
MEXIy TPSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMH,
YMEHHUE MCIIOJIb30BaTh IPU PEUICHUU 3aJad H3yuYeHHbIE
(GakTel ¥ TEOpEeMBbl IUIAHUMETPHUH; YMEHHE OILICHWUBAThH
pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MHUPA;

- YMETb ONEepUPOBATh MOHATUSMHU: MHOTOTPAHHUK, Cede-
HHE MHOTOTPaHHHUKA, Ky0, napajuienenumnes, npusma, mnu-
pamuga, gurypa W MOBEPXHOCTh BpAIICHUS, IIHIHHID,
KOHYC, 11ap, cdepa, ceueHuss GUrypsl BpalleHus, IMjaoc-
KOCTb, Kacarommasicsi cepbl, HWIMHPA, KOHYCa, TUIOIMAIb
IIOBEPXHOCTH MHMPaMHJIbl, MPU3MbI, KOHYyCa, LWINHApA,
wiomaas chepbl, 00beM KyOa, IPSIMOYTOJIBHOTO Tapa-
Jenenunena, NUpaMUIbl, HPU3MbI, LWIMHApA, KOHYCA,
nrapa; yMeHue u300pakaTb MHOTOTPaHHUKHU U TIOBEPXHO-
CTHM BpallleHUs, UX CEUEHHs] OT PYKH, C IOMOIIBIO Yep-
TEKHBIX HHCTPYMEHTOB U JICKTPOHHBIX CPEACTB; YMEHUE
pacro3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMEHUE pac-
MO3HABATh MPAaBUIIbHBIE MHOTOTPaHHHKH;

- yMeThb OIEpPUPOBATH MOHATHAMM: JBI)KEHHE B IpO-
CTpaHCTBE, MOA00HBIE (UTYPHI B MPOCTPAHCTBE; UCIIONb-
30BaTh OTHOIIEHHUE IUIOIIAAEeH MOBEPXHOCTEH U 00bEMOB
MO00HBIX (PUTYp MPHU PELIeHUH 33/1a4;

- YMETh BBIYHMCIATH T€OMETPHUUECKUE BEIMUYMHBI ([UIMHA,
yroJ, IJOW@aab, O0bEeM, IUIOMA[b MOBEPXHOCTH), HC-
MOJIB3YSI U3Y4YEHHBIE (POPMYIIBI U METOBI;

- YMETh ONEpPUPOBATh TOHSATHIMH: TPSIMOYTOJIbHAS CH-
CTeMa KOOPAMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIHU-




HaTbl BEKTOPA, CKAJISIPHOE IPOU3BEICHUE, YOl MEXAY
BEKTOpaMHM, CyMMa BEKTOPOB, IPOU3BEJACHUE BEKTOpA HA
YHCII0; HAXOAUTh C MOMOLIbIO U3YYEHHBIX (POPMYII KOOp-
JMHATBl CEPEAMHBl OTPE3Ka, PACCTOSHUE MEXKIY ABYMs
TOUYKaMU;

- YMeTh BBIOMpATh MOAXOISAMINNA M3YYEHHBIA METOX IS
pelleHus 3a1a4u, paclo3HaBaTh MaTeMaTH4eCKue (PaKThl
U MaTeMaTUYECKHUE MOJIEIHN B NPUPOAHBIX U OOILECTBEH-
HBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE NPUBOIUTH IIpUMe-
pPbl MaT€MaTUYECKUX OTKPBITUH POCCUHCKOW M MHUPOBOU
MaTeMaTHYeCKOM HayKH.

- YMETh ONEPUPOBATH MOHATUSAMU: ONPEIEIICHUE, aKCUO-
Ma, TeopeMa, CIEJCTBHME, CBOICTBO, NMpPU3HAK, J0Ka3a-
TEJICTBO, PAaBHOCWIIbHBIE (POPMYITHPOBKH; yMeHue (op-
MYJIMpOBaTh OOpaTHOE M MPOTUBOIIOJIOKHOE YTBEpIKIe-
HUE, IPUBOJUTH IPUMEPHl U KOHTPIPUMEPHI, HCIIOIb30-
BaThb METOJl MaTeMaTHYeCKOW MHAYKIUH; POBOAUTH J0-
Ka3aTeJbHbIE PacCYX/IEHUS MPU pPElICHUU 3aJ]1a4, OLICHU-
BaTh JIOTHUECKYIO IIPABUIIBHOCTD PaCCYXKIECHUM;

- YMETh ONEpPUPOBATh MOHITUSIMH: MHOXECTBO, IIOJIMHO-
JKECTBO, OINEpallMM HaJ MHO)KECTBAMHU; YMEHHUE HMCIOJIb-
30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyuisl onuca-
HUS pEAIbHBIX MPOLECCOB U SIBJICHUI IPU PELICHUM 3a-
J1a4, B TOM YHCJI€ U3 APYTUX YUEOHBIX MTPEIMETOB;

- YMETb ONEepUpoOBaTh MOHATUAMU: rpad, CBI3HBIN rpad,
JIepeBo, LMKI, rpad Ha MJIOCKOCTH; YMEHHE 3aJaBaTbh U
OIHUCHIBATh Tpadbl Pa3IUYHBIMU CIOCOOAMU; HCIIOJIB30-
BaTh rpadbl NpU peLICHUH 33/1a4;

- yMeTb CBOOOJIHO ONEPHPOBATH MOHATHAMM: COYETAHUE,
[IEPECTAHOBKA, YUCIIO COYETAHMUH, YUCIIO MEPECTAHOBOK;
6unom HploTOHA; ymMeHHE MPHUMEHSTh KOMOHWHATOPHBIE
(akKThI ¥ pacCcykIeHUs JUIsl pellieHns 3a/1ay;

-YMETh ONEPUPOBATH MOHATHSIMHU: HATYpPAJIbHOE YHCIIO,




L[€JIO€ YHMCII0, OCTATOK MO MOJYJIIO, PAallMOHAJIEHOE YHCIIO,
UppaIMOHAIBHOE YHCIIO0, MHOXKECTBA HATYpaJIbHBIX, IIe-
JbIX, PALMOHAIBHBIX, JEHCTBUTENBHBIX YHUCEN; YMEHHUE
WCIOJIb30BATh TMPU3HAKU JEIMMOCTH, HAaWUMEHBIIUH 00-
IIMH AeTUTeNb U HaUMeHblee o0l1ee KpaTHOE, aJrOpUTM
EBkimza npu pernieHuu 3a/1a4; 3HAKOMCTBO C Pa3iIMYHBI-
MU NTO3ULIMOHHBIMHU CUCTEMaMU CUUCIICHMS,;

- YyMeTh CBOOOJHO ONEPUPOBATH MOHATUSMH: CTEIEHB C
LeJIbIM [I0Ka3aTelleM, KOpeHb HaTypalbHOH CTeneHw,
CTENEHb C PAlMOHAJIBHBIM [10KA3aTEJIEeM, CTENEHb C JEH-
CTBUTEJbHBIM (BEIIECTBEHHBIM) MTOKa3aTeIeM, JOrapugm
4HClla, CHHYC, KOCUHYC U TaHI'€HC ITPOU3BOJIBHOTO YHUCIIA;
- YyMETb OINEPUPOBATH MOHATHAMM: TOXKAECTBO, TOXKJE-
CTBEHHOE IpeoOpa3oBaHHE, YpaBHEHHE, HEPaBEHCTBO,
cucTeMa YpaBHEHMH M HEpaBEHCTB, PaBHOCHUJIBHOCTb
ypaBHEHHIA, HEPABEHCTB M CHCTEM, pallOHAJIbHBIC, M-
palMOHaTIbHbIE, IOKa3aTelbHble, CTENEHHbIE, Jorapug-
MHYECKHE, TPUTOHOMETPUYECKHE YPaBHEHUS, HEpaBEH-
CTBa U CHUCTEMbI; YMEHHE pelllaTh YpaBHEHUs, HEpaBEeH-
CTBa W CHCTEMBI C MOMOIIBIO PA3IUYHBIX MPHEMOB; pe-
IIaTh YpaBHEHMs, HEPABEHCTBA U CUCTEMbI C IapameT-
POM; TIPUMEHSTH YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUIS pellleHUs] MaTeMaTHYecKUX 3ajad M 3ajad U3 pas-
JMYHBIX 00JacTel HayKH U peallbHOM JKU3HH;

-yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMHU: Tpaduk
¢byHkuy, oOpaTHast (yHKIUS, KOMIO3ULUS (DYHKIMH,
nuHeNHas QyHKIMS, KBaJpaTHuHas (YHKIUS, CTeTIeHHas
(GYHKIHS C TENbIM TI0Ka3aTeieM, TPUTOHOMETPHUYECKHUE
¢byHKIMH, oOpaTHbIE TpPUTOHOMETpUYECKHe (YHKIINY,
MoKasareiabHas U Jorapupmuyeckas QyHKIHH, yMEHHE
CTPOUTH TpapuKH (PYHKIUI, BBITOIHATH MPEe0Opa30BaHUS
rpadukoB QpyHKUHNH;

YMEHHUE HCII0JIb30BaTh rpaduku GpyHKIMHA U1 H3ydeHust




MIPOLIECCOB M 3aBUCUMOCTEH IIPU pEIeHUH 3a1ad U3 Jpy-
I'HX Y4eOHBIX MPEIMETOB U M3 peabHOW >KU3HHU; BBIpA-
&aTb (JOpMyJIaMU 3aBUCUMOCTH MEX/ly BEJIMUNHAMU;
yMEHHUE CBOOOJHO ONEpPUPOBATH IMOHATHUSMHU: YETHOCTh
(GyHKLIMH, NEPUOIUYHOCTh (DYHKIUH, OrpaHUYEHHOCTb
(GyHKIMH, MOHOTOHHOCTb (DYHKIHH, SKCTpeMyM (yHK-
II1M, HanOoJIblllee U HAaUMEHblIee 3HaueHUs! (PyHKIUM Ha
MIPOMEKYTKE; YMEHUE MPOBOJIUTH HCCIEIOBaHHE (PYHK-
1IN

YMEHHUE HCIOIb30BaTh CBOMCTBa M Trpaduku GyHKIUI
JUI pelleHUs ypaBHEHHMH, HEpaBEHCTB U 3aja4 ¢ mapa-
MeTpamu; Hu300pakaTh Ha KOOPAMHATHOM IUTOCKOCTH
MHOXECTBa pEIICHUI ypaBHEHHH, HEpaBEHCTB U UX CHU-
cTeM;

- yMeTh CBOOO/IHO ONEPHPOBATH MOHATHIMU: IOCIIEA0BA-
TEJIILHOCTh, apu(METHYEeCKasi MPOTPECcCHsi, reoMeTpuye-
CKasl rporpeccusi, 06CKOHEYHO yObIBaIOIIas reoMeTpHuye-
CKasl IPOTPeccHs; yMEHHE 3a/aBaTh IIOCJIEHO0BATENBHO-
CTH, B TOM UYHCJIE C IOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

- yYMeThb OIEPHPOBATH TMOHITHUSAMHU: HEMPEPHIBHOCTH
(GyHKIMH, aCUMITOTHI rpaduka GyHKLINH, IepBas U BTO-
pas nmpou3BoAHasi PyHKUMHU, T€OMETPUUECKHUI U (usznue-
CKUI CMBICII IPOU3BOJHOM, IIepBOOOpa3Hasi, onpe/eeH-
HBIA WHTETpaj,; YMEHHE HaXOIUThb aCUMIITOTHI Tpaduka
(GYHKIMH; yMEHUE BBIYMCIATH IPOU3BOIHBIE CYMMBI,
MPOU3BEICHUS, YaCTHOIO ¥ KOMIIO3WIMU (YHKIWH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpapuKy (GyHKIMHU;
YMEHHE HCIIOJIb30BaTh MPONU3BOAHYIO ISl ICCIIEOBAHHS
GyHKUMH, I HAXOXKJICHHWS HAWJIYYIIero peIIeHUs B
MPHUKIIQIHBIX, B TOM YHCIIE COIIMATbHO-DKOHOMUYECKUX U
¢usnyeckux 3anavax, IS OIpPENeNIEHUS CKOPOCTH U
YCKOpPEHUS; HaXOJUTh IUIOMIad U 00beMbl (GUryp ¢ mo-
MOIIbI0 MHTErpajia; NPUBOJUTH NPUMEPHl MaTeMaTHye-
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CKOT'O MOJICIIMPOBAHUS C TTOMOIIBIO Tu(depeHITHaATBHBIX
YpaBHEHUU;

- YMeTh ONEpUPOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb M apTyMEHT
KOMILIEKCHOI'O 4Kcia, popMa 3arnucu KOMIUICKCHBIX YH-
cen (reoMeTpuyecKasi, TPUTOHOMETpUYECKasl U ainredpau-
4ecKas); yMETb IPOU3BOANTE apU(MeTHUecKue 1eicTBUsS
C KOMIUIEKCHBIMU YHUCJIAaMH;, HPUBOAUTH IMPHUMEPHI HC-
H0JIb30BAHUS KOMIICKCHBIX YHCET,;

- yMeThb CBOOOJHO OIEPHPOBATH TOHITHUAMHU: CpEIHEE
apupMeTHuecKoe, MeraHa, Hanbobllee U HauMEHbIIee
3HA4YEeHHUs, pa3Max, AUCIEPCHUsi, CTAHJAPTHOE OTKIOHEHUE
JUIS OIMCAHUSl YMCIIOBBIX JAHHBIX; YMEHUE UCCIIE0BATh
CTaTUCTHYECKUE JTAHHBIC, B TOM YHCIIE C MPUMEHEHUEM
rpadu4ecKux METOJOB U 3JEKTPOHHBIX CPEICTB; rpadu-
YEeCKH HCCIIeIOBaTh COBMECTHBIE HAOJIOACHUS C TOMO-
IIbIO IMarpaMM pacCeUBaHUs U JMHEHHON perpeccuy;

- YMEThb HaXOJUTh BEPOSTHOCTU COOBITHI C MCIIOJIb30Ba-
HUEeM TIpadUuecKUX METOJOB; MPUMEHATh JUIs peIICHHS
3a1a9 (OPMYIIBI CIIOKEHUSI © YMHOXCHHS BEPOSTHOCTEH,
¢dbopMyiny MONHOM BeposTHOCTH, (opmyny bepHymm,
KOMOMHATOpHbIE (PAKTBHI U HOPMYIIBI; OLIEHUBATH BEPOSIT-
HOCTH peaJIbHbIX COOBITHI; yMEHHE ONepHpOBaTh MOHS-
TUSIMH: CITy4aiiHasi BEJTMUMHA, PacIipeieieHue BepOsSTHO-
CTel, MaTeMaTHuYecKoe OXKMJaHWe, AMUCIEpCUs U CTaH-
JApPTHOE OTKJIOHEHHWE CIIy4alHON BEIMYMHBI, (YHKIIHH
pacrpenesieHusi M IUIOTHOCTH PaBHOMEPHOTO, IOKa3a-
TEJIFHOTO W HOPMAaJBHOTO pPAaCHpeeNieHH; YMEHHE HC-
MOJIb30BaTh CBOMCTBA HW3YYEHHBIX pACHpeeNeHUH s
peleHusl 3a/1a4; 3HAKOMCTBO C TIOHSTHSIMH: 3aKOH OOJIb-
IIMX YHUCeJl, METOJbl BHIOOPOUYHBIX HCCIIEAOBAHUI; yMme-
HUE TIPUBOJIUTH TPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIITHX
Yrces B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;
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- yMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOUKA, MPSI-
Masi, IJIOCKOCTb, MPOCTPAHCTBO, OTPE3OK, JIyY, MIOCKUHN
yroJi, ABYIPaHHBIM yroJ, TpeXrpaHHbIA Yroj, mnepeceka-
IOLIHecs, MapajUlelbHble M CKPEIIMBAIONINECS TPSMbIE,
NapajuieIbHOCTh M MEePHEHANKYISIPHOCTh MPSIMBIX U
TUTOCKOCTEH, YroJI MEXIy NPSMBIMH, YIOJ MEXAy TMpsi-
MOM M TIOCKOCTBIO, YIOJl MEX]Y IUIOCKOCTSIMH; YMEHHUE
WCIOJIBb30BATh MPU PELICHUH 337a4 U3yueHHbIE (PaKThl U
TEOpEMbl IUIAHUMETPHH; YMEHHE OILICHUBATh pPa3Mephbl
O00BEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEepUpOBATH
MNOHSTUSAMH: MHOTOTPAHHHUK, CEYEHHE MHOTOIPaHHUKA,
NPaBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUpamMua, purypa
U TIOBEPXHOCTh BpaIleHUs, IUIUHAP, KOHYC, 1Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CCUEHHUS KOHYcCa M IHIMHIPA,
napajuiebHble OCH WM OCHOBAHHIO, CEYEHHE IIapa,
IUTOCKOCTh, Kacaromasicsi cdepbl, MWIMHApPA, KOHYCA;
YMEHHE CTPOHUTH CEUEHHWE MHOTOTPaHHHUKA, U300paxkarhb
MHOTOTPAaHHHUKH, (DUTYPHI M MMOBEPXHOCTH BpAILCHUS, UX
CeUeHHs, B TOM 4YHCIE C TIOMOILIbIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE NMPUMEHATh CBOMCTBA T€OMETPUUECKUX
¢buryp, camocTosATeNbHO (HOPMYTUPOBATH OMpPECITICHUS
M3ydaeMbIX (HUTYp, BBIABUTATh TUIIOTE3bI O CBOHMCTBAX U
NpU3HAKaX FeOMETPUUECKUX (PUryp, o00CHOBBIBATH WIIH
ONpoBepraTh WX; YMEHHE IPOBOAMTH KIACCHUPHUKAIIIO
¢buryp no pasnM4yHBIM IpPU3HAKaM, BBIIOJHATH HEOOXO-
JIIMBIE JTOTIOJTHUTEIBHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSIMU: IUIOIMIAIb
¢burypsl, 00beM QUrypbl, BETUYHHA yIJIa, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEX1Y MPSAMBIMH, pac-
CTOSTHUE MEXAY IUIOCKOCTSAMH, IUIOMAAb chepsl, Iuio-
I[ab TMOBEPXHOCTH HHUPAMHJIbI, MPU3MBI, KOHYycCa, IIH-
TUHpPA, 00BeM Ky0a, MPSIMOYTOJIBHOTO MapasuieeuIie-
J1a, TUPaMUIbl, TPU3MBI, HWIMHAPA, KOHYyCA, 11apa; yMe-
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HUE HaXOJIUTh OTHOIIICHHE 00HEMOB MOTOOHBIX QUTYD;

- YMETh CBOOOJHO OINEPUPOBATH MOHATHSAMHU: JIBUKEHUE,
napajjelbHbli epeHOC, CUMMETPHs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, NMPeodpazoBaHUe MOJ00Ms, MO-
NOOHbIE (UTYpbl; YMEHHE pPaclO3HaBaTh PaBHbIE M IIO-
N00HBIE (UTYpPBI, B TOM YHUCIIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; yMEHHUE HCIIOJIb30BaTh T'€OMETPUUYECKHUE
OTHOIICHHS, HAXOAUTh TEOMETPUIECKHE BETUUUHBI (11~
Ha, yroJj, IIouaab, 00beM) Ipu pelieHu! 3a1a4d u3 apy-
T'UX Y4eOHBIX ITPEIMETOB U U3 PEabHOM JKU3HHU;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSIMHU: IPIMO-
yroibHasi CHUCTEMa KOOPJIWHAT, BEKTOP, KOOPAWHATHI
TOYKHU, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, IIPOU3BE-
JICHHE BEKTOpa Ha YKCIIO, Pa3jI0oKEeHHE BEKTOpa Mo 0a3u-
CY, CKaJSIpHOE NMPOU3BEIEHUE, BEKTOPHOE IPOU3BE/ICHUE,
yroJl MEXJIy BEKTOpPaMH; YMEHHE HCIOJIH30BATh BEKTOP-
HBI U KOOPJIMHATHBIA METOJ JJIsl peLeHUs TeOMeTpHye-
CKHMX 3a/1a4 M 33/1a4 IPYTUX YYEOHBIX MPEIMETOB; ONEepH-
pOBaTh MOHATHUAMU: MaTpula 2x2 u 3X3, ONpenesInTeNnb
MaTPHIII, TEOMETPUIECKII CMBICI OTIPEICTHTEIS,

- YyMETh MOJIENUpPOBaTh peajbHbIE CUTYallUH Ha S3bIKe
MaTeMaTHKH; COCTABIIATh BBIPAKEHUS, YpaBHEHU, HEpa-
BEHCTBA U MX CHCTEMBI [0 YCIOBHIO 3a/1a4H, UCCIIE10BaTh
MMOCTPOEHHBIE MOJICH C HCIIOJIb30BaHUEM ammapara ai-
reOpbl, HMHTEPNPETUPOBATh IMOJYYCHHBIH pe3yNbTarT;
CTPOUTH MAaTeMaTHYECKHUE MOJENH C TIOMOIUIHIO0 T€OMET-
pPUUYECKUX MOHATUN M BEIMYMH, pellaTh CBS3aHHbBIC C HU-
MU TIPaKTHYECKUE 3a/Ia4H; COCTABJIATH BEPOSTHOCTHYIO
MOJIeNIb M MHTEPIPETUPOBATh MOJIYYEHHBIH pe3yJbTarT;
pemaTh NMPHUKIAIHBIE 3ala4d CpPEJACTBAMH MaTeMaTHhde-
CKOr0  aHaiu3a, B  TOM  4YHCIE  COIMAJIBHO-
HKOHOMHYECKOTO U (PU3UIECKOTO XapaKTepa;

- YMEHHME BbIOWpATh MOJIXOISIIUN METOJ Ul pelieHHs
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3a/1a4d; MOHMMAaHUE 3HAYMMOCTH MAaTE€MATUKH B H3y4e-
HUW TIPUPOIHBIX W OOIIECTBEHHBIX IMPOIIECCOB M sIBIIE-
HUI; YMEHUE PACIIO3HABaTh IPOSIBJICHUE 3aKOHOB Mare-
MAaTUKU B UCKYCCTBE, YMEHHE MPUBOJIUTH MPUMEPHI Ma-
TEMaTUYECKUX OTKPBITUHA POCCHICKOM M MUPOBOM Mare-
MAaTH4YECKOU HAYKH

OK 02 Hcnonb30BaTh COBpEMEH-
HbIE CpPEACTBA MOUCKA, aHAJIU3A U
UHTEpIpeTaluu uHOpMauu, U
WH(OPMAIIMOHHBIE  TEXHOJOTHU
JUISL BBITIOJIHEHUS 3a7ad mpodec-
CHOHAJIBHOW JIESITENBHOCTH

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:
-c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOT-
BETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BH-
TUSl HayKU U OOILECTBEHHOW MPAaKTHUKH, OCHO-
BAaHHOI'O Ha JIMAJIOre KYJbTYp, CIOCOOCTBYIO-
IIETO OCO3HAHHUIO CBOETO MECTAa B IOJHUKYJIb-
TYPHOM MHUPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM W UHTATEIb-
CKOM KYJbTYphI KaK Cpe/icTBa B3auMOJIeHCTBUS
MEX]y JIFOJIbMU U MIO3HAHUS MUDA;

- OCO3HaHUE I[IEHHOCTU HAY4HOH JesATeNbHO-
CTH, TOTOBHOCTb OCYILIECTBJISITh IIPOEKTHYIO U
MCCIIEIOBATEIBCKYIO IE€ATEIbHOCTD UHINBUY-
aJIbHO U B TpYIIIIE.

OnilaieHHe YHHMBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU AeHICTBUSIMM:

B) paboTa ¢ uHpopmaruei:

- BJIa/IETh HaBBIKAMH MOJIy4€HUs MH(OpMaLUu
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIb-
HO OCYILECTBJISAThH MOMUCK, aHAIU3, CUCTEMATH-
3alMI0 U HMHTEpIpeTanuo MHGopMaluu pas-
JIMYHBIX BUJIOB U (POPM Ipe/IcTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHbIX opMmarTax c
y4eTOM Ha3HaueHus HHOpMalMM U LEJIeBOU
ayJIUTOpUHU, BHIOMpas ONTUMAIIbHYIO (HopMy
MPEJICTaBICHUS U BU3yaTU3alluy;

- OILICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTb

- YMETb ONEepUpPOBaTh MOHATUAMU: paLMOHATbHAsA (DYHK-
s, TIOKa3arenbHast (QYHKIHS, CTENeHHass (QYHKIHS, JIO-
rapudmMuyeckas (QyHKIUSA, TPUTOHOMETpUUYECKHE (DYHK-
1K, oOpaTHble (YHKIWW; YMEHHE CTPOUTH TpapuKu
U3y4EHHbIX (YHKLHUH, UCIOIb30BaTh IpaUKU MpH U3Y-
YEHUU TPOIIECCOB U 3aBUCUMOCTEH, IPU PEUICHUHU 3a1ad
U3 JIpYruX y4eOHbIX NpPeAMETOB W 3a/ady U3 pPealbHOM
KHU3HH, BBIPAKATh (POPMYJIaMU 3aBHCUMOCTH MEXIY Be-
JIUYUHAMU;

- YMEThb OIEPHPOBATH TOHSATHIMH: TOXKIECCTBO, TOXKJE-
CTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPaBEHCTBO,
CHUCTeMa YpaBHEHHH ¥ HEPaBEHCTB, PaBHOCHUIHHOCTD
YpaBHEHM, HEPAaBEHCTB M CHCTEM, pallOHAJIbHbIE, Hp-
panuoHaibHbIe, MOKa3aTelbHbIe, CTENEHHBIE, Jorapud-
MHUYECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS, HEpaBeH-
CTBa M CHCTEMBI; YMETh PEIIaTh YpPaBHEHHSI, HEPABEHCTBA
U CHUCTEMbI C IMOMOIIBIO PA3IUYHBIX MPHEMOB; pelIaTh
ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C IapaMeTpOM;
NPUMEHATh YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI JUIS
pelIeH s MaTeMaTHIeCKHUX 3a/1a4 U 3a/1a4 U3 Pa3TUIHbBIX
o0acTeil HayKH U pealbHOM KHU3HH;

- YMETh CBOOOJHO OINEPHUPOBATH MOHSATHSIMH: JIBUKCHUE,
napajyieNIbHbIi epeHoC, CUMMETPHUSI Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, OBOPOT, MpeoOpa3zoBaHUe MOA0OMS, IO-
No0HBIE (UTYPBI; YMETh pacro3HaBaTh paBHbIE U M0J100-
HBIe QUTYPHI, B TOM YHCJIE B TIPUPOJIC, NCKYCCTBE, apXH-
TEKTYpe; YMETh HCII0JIb30BaTh F€OMETPHYECKUE OTHOIIE-
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uH(pOpMaINK, €¢ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

- HCIOJIb30BaTh CPEJCTBA NH(POPMAIIMOHHBIX
KOMMYHUKAIIUOHHBIX TEXHOJIOTUM B peIICHUHN
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpraHHU-
3alMOHHBIX 33/1a4 C COOJIOEHHEM TpeboBa-
HUI SPrOHOMHKH, TEXHUKH O€30M1aCHOCTH, THU-
THEHBI, pecypcocOepeKeH s, MPaBOBBIX U 3THU-
YEeCKUX HOPM, HOpPM HMH(MOPMALMOHHON 0e3-
OIIaCHOCTH;

- BIIAJICTh HAaBBIKAMHU DPACIIO3HABAHUS M 3allH-
TeI HH(pOpMaImu, nHGOPMAIIMOHHOK Oe3ormac-
HOCTH JINYHOCTH

HUS1, HAXOJUTh TEOMETPHUCCKUE BETMIUHBI (IJTUHA, YTOJ,
IJI0Ia/Ib, 00bEM) TIPH PEIICHUU 33/1a4d U3 JPYTUX y4ueo-
HBIX [IPEIMETOB U U3 PeabHON KU3HU

OK 03 [InanupoBaTh U peaynso-
BBIBaTh COOCTBEHHOE Ipodeccu-
OHAJIBHOE M JIMYHOCTHOE pa3BH-
THE, MPEANPUHUMATENBCKYIO Jie-
ATEILHOCTh B TpodeccroHab-
HOM cdepe, UCIIOIB30BaTh 3HAHUS
no (UHAHCOBON T'PAaMOTHOCTH B
pa3MYHBIX >KU3HEHHBIX CHUTYa-
ITUSTX

B o01acTu 1yXOBHO-HPABCTBEHHOI'0 BOC-
NMUTAHUS:

-- c()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HA-
HHS, STUYECKOTO ITIOBEICHUS;

- CIOCOOHOCTH OIICHMBATH CHUTYAI[UI0 U TIPHU-
HHUMAaThb OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHO-
CTH;

- OCO3HaHHME JIMYHOTO BKJI3Ja B MOCTPOCHHUE
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOMM pPOIUTE-
JM U (WIM) APYTUM YJIEHaM CEMbH, CO3AaHUI0
CEMbHM Ha OCHOBE OCO3HAHHOT'O MPHUHATHUS LECH-
HOCTEH CeMEeMHON >XM3HM B COOTBETCTBHU C
TpaguuusaMu HapoaoB Poccuu;

OBiaseHue yYHUBEPCAJIbHBIMU PeryJsiTUB-
HBIMH JeHCTBUIMH:

a) caMOOpTraHu3aLHus:

- CaMOCTOATENIbHO OCYIIECTBJISATh IO3HABa-
TEIBHYIO JESTENILHOCTD, BBISBISTH MPOOJIEMBI,

- YMETh OLIEPUPOBATh IMOHATUAMU: pallMOHAJIbHBIE, UPpa-
IIMOHAJIbHBIC, TOKa3aTelIbHbIC, CTEINICHHBIC, JIorapupMu-
YECKHE, TPUTOHOMETPUYECKUE YpaBHEHUSA U HEpPABEH-
CTBa, UX CUCTEMBI;

- YMCTh OIICPpUPOBATH MOHATUAMU: MHOTOTpPAaHHUK, CCUC-
HUE MHOTOTPaHHHKA, Ky0, Mapayenenumnes, mpusma, mm-
pamuaa, ¢urypa m NMOBEPXHOCTb BpAIICHUS, LMIUHJAD,
KOHYC, map, chepa, ceueHus (Urypsl BpalleHus, MiIoc-
KOCTb, Kacaroniascs chepbl, IUINHIPA, KOHYCa, IJI0NIa b
MOBEPXHOCTU TMUPAMHJIBI, TPU3MBI, KOHYCA, IMIMHIPA,
momaas cheprl, 00beM Kyba, TPSIMOYTOJILHOTO TMapai-
Jenenuneaa, MUPaMHIbI, MPU3MBI, HWIHHIpA, KOHYCa,
mapa; yMeHue u300pakath MHOTOTPAaHHUKHU U TIOBEPXHO-
CTH BpAIIlCHHsI, UX CEYEHHUS OT PYKH, C MOMOIIBI0 Yep-
TCXKHBIX UHCTPYMCHTOB M JJICKTPOHHBIX CPEACTB; YMCTH
pacrmo3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMETh pac-
IIO3HaBaTh MPAaBHUJIbHBIC MHOTOTPAaHHUKH

- YMETh ONEepPUPOBATH TMOHATHUSAMU: MPSIMOYTOIbHAS CH-
CT€Ma KOOpAWHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOpAU-
HAThl BEKTOPA, CKAJSIPHOE TMPOW3BEICHHE, Yrol MEXITY
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CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3a-
Jaud B 00pa3oBaTENbHONM JAEATENbHOCTH H
JKU3HEHHBIX CUTYaLHsIX;

- CaMOCTOSITEJIbHO COCTABJISITh IUIaH PELLICHUs
npo0JIeMbl C YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEM M HpeanouTe-
HU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
croco6cTBOBaTh (HOPMHUPOBAHUIO U MPOSBIIE-
HUIO IIMPOKON 3pYIULMH B Pa3HbIX 00JacTIx
3HAHUU, MOCTOSHHO MOBBIIIATH CBOM 00pa3o-
BaTEJIbHBIN U KYJIBTYPHBIM YPOBCHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMBbl PEQIIEKCUH ISl OLICH-
KU CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

- YMETb OLIEHUBAaTh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM MHTEJJIEKT, IpeJroara-
IOLIMHA c(hOPMUPOBAHHOCTD:

BHYTPEHHEH  MOTHUBAIINH, BKJIIOYAIOLIEH
CTPEMJIEHHE K IOCTMIKCHHUIO L€ U YCIEXY,
ONTUMM3M, HHHMIIMATUBHOCTb, YMEHHUE Jei-
CTBOBAaTbh, NCXO/S U3 CBOMX BO3MOKHOCTEW;

- SMIIaTUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHU-
MaTh YMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUU-
THIBaTh €0 MpPH OCYIIECTBICHUN KOMMYHUKa-
IIUHM, CIOCOOHOCTh K COYYBCTBUIO U coOIepe-
YKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOIIMX CIIO-
COOHOCTbH BBICTPaMBaTh OTHOILIEHUS C APYTUMU
JIObMH, 3a00TUTHCS, NPOSABIATH HHTEpPEC U
paspemnaTh KOH()IUKTHI

BEKTOPAaMH, CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOPA HA
YHCII0; HAXOJIUTh C MTOMOIIBIO H3YYEHHBIX (hOPMYIT KOOp-
JUHATBl CEpeAUHBbl OTPE3KA, PACCTOSHHUE MEXKIY IBYMS
TOYKaAMU
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OK 04 DddexTnBHO B3auMOCH-
CTBOBaTh M paboOTaTh B KOJUIEK-
THBE U KOMaH[Ie

TOTOBHOCTh K CAaMOPA3BUTHIO, CaMOCTOATEIb-
HOCTH ¥ CaMOOIIPE/ICIICHHUIO;

-OBJIQJICHUE HaBBIKaMH y4eOHO-
MCCJIEI0BATENbCKOM, MPOEKTHOM M COIMAIb-
HOM IEeSATEIIbHOCTH;

OBiaeHHe YHUBEPCAJIbHBIMH KOMMYHHUKA-
THUBHBIMH JeHCTBUSIMM:

0) coBMeCTHasl I€SITEIbHOCTb:

- MOHUMaTh M HCMOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJdIbHOU paboThI;

- IPUHUMATH LEJIM COBMECTHOM JIESITEIHLHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JACUCTBUS
M0 €¢ OOCTIDKCHHUIO: COCTaBIISITh IUIAH JICH-
CTBUM, pacTpeNessiTh POJIM C YIETOM MHEHUU
YYaCTHUKOB OOCYXJaTh pe3yibTaThl COBMECT-
HOU paboTHI;

- KOOPAMHHUPOBATh U BBHINOJHATH PabOTy B
YCIIOBUSAX PEATbHOTO, BUPTYAIBHOTO i KOMOM-
HUPOBAHHOTO B3aMMOJICUCTBHS;

- OCYIIECTBIISATh MO3UTHUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSB-
JSITh TBOPUECTBO U BOOOpaKEHHE, OBITh MHH-
IIUATUBHBIM.

OBiaseHue yYHUBEPCAJIbHBIMU PeryJasiTUB-
HBIMH JeHCTBUSIMU:

T) IPUHATHE ce0s M IPYTuX JHOEH:

- IPUHUMATh MOTUBBI U APTyMEHThI IPYTUX
JOJIeH TIPU aHaJIM3e Pe3yJIbTATOB JCATEIHHO-
CTH;

- IPU3HABaTh CBOE MPABO M MPABO IPYTUX JFO-
JIeH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C TI0-
3UIUU APYTOTr0 YEJIOBEKa

- YMETb ONEPHUPOBATH MOHATUSAMU: CIy4alHBIH ONBIT U
CIIy4aifHOe COOBITHE, BEPOSTHOCTh CITy4aifHOTO COOBITHS;
YMETh BBIYUCISATH BEPOSTHOCTh C HUCIOJIb30BAHUEM Ipa-
(u4ecKux METONIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS H
YMHOXXEHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
(dbopMysIBl IpU PEUICHUHU 3ajay; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMHU BEJH-
YMHAMHU; YMEHHUE NPUBOJUTH NMPUMEPHI MPOSBICHUS 3a-
KOHa OOJBLIMX YHCENl B HMPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHHSIX

- yM€Th CBOOOJHO ONEpUPOBATh MOHATUSMH: CTENEHb C
IEeNBIM TI0Ka3aTelieM, KOpeHb HaTypalbHOH CTEleHH,
CTEIEHb C pallMOHAJIbHBIM MOKa3aTeJeM, CTENEHb C JieH-
CTBUTEJIbHBIM (BEILLECTBEHHBIM) IIOKa3aTeJIeM, Jorapupm
qucia, CUHYC, KOCUHYC U TAQHI'€HC MPOU3BOJIBHOIO YHC-
na;

- yMeTb CBOOOJHO OINEPUPOBATH MOHATUSAMH: Tpaduk
¢bynkuuu, obOpatHas (QYHKIHS, KOMIO3WIHA (QYHKIUH,
nvHeNHas QyHKIMS, KBagpaTU4Has (YHKIUS, CTETIEHHAs
(GYHKIHS C TENbIM T0Ka3aTeeM, TPUTOHOMETPHUYECKHUE
¢byHKIMH, OOpaTHblE TPUTOHOMETPUYECKHE (QYHKIUH,
MoKasarejabHas W Jjorapudmuueckas (QyHKIUH; YMETb
CTPOUTH TpapuKH (YHKIUI, BBITOIHATE IPeoOpa30BaHUs
rpadukoB QpyHKUINH;

- YMETb UCMOJIb30BaTh Tpaduku QyHKIMHA U1 U3ydeHUS
MIPOIIECCOB M 3aBHCUMOCTEH NPH pEIIeHUH 3a7ad u3 JIpy-
I'MX Y4€OHBIX NPEAMETOB U M3 peaJbHON >KU3HU; BbIpa-
XKatb (hOpMyTaMH 3aBUCUMOCTH MEX/Ty BeTMUYNHAMU;

- CBOOOJHO ONEpUpPOBATh MOHATUSAMH: YETHOCTh (DYHK-
U, TIEPUOTUMIHOCTD (PYHKIIUU, OTPAHUYCHHOCTh (yHK-
LU, MOHOTOHHOCTh (DYHKIIMH, HKCTpEeMyM (YHKIIHUH,
HauOoJIbIIIee ¥ HAMMEHBIIIee 3HAYeHHUs (PYHKIIMU Ha IPO-
MEXYTKE; YMETh IPOBOJIUTH UCCIIE€OBaHNE (DYHKINH;
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- YMETh WCIOJIb30BaTh CBOMCTBA W Tpapuku (PYHKITUH
JUIsl pelIeHUs YpaBHEHUH, HEPABEHCTB U 3aJad C Iapa-
MeTpaMu; H300pakaTb Ha KOOPIMHATHOW IUIOCKOCTHU
MHOXECTBA PCIICHUM YPaBHEHUN, HEPABEHCTB U UX CH-
CTeM

OK 05 OcyuiecTBidTh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKALIUIO Ha
rocygapcTBeHHOM s3bike  Poc-
cuiickoi dPenepanuu ¢ y4eToM
OCOOEHHOCTEH COLMANBbHOIO U
KYJIBTYPHOTO KOHTEKCTa

B 06.1acTH 3¢TeTHY€ECKOr0 BOCTIUTAHUS

- 3CTETUYECKOE OTHOIIECHUE K MUY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyAda U OOIIECTBEHHBIX
OTHOIIICHU;

- CIOCOOHOCTh BOCIIPUHUMATH Pa3INYHbIC BU-
JIbI UICKYCCTBA, TPAIUIIMHM U TBOPUYECTBO CBOETO
U JPYTUX HAPOJIOB, OUIYIIATh SMOIMOHATBHOE
BO3/ICICTBHE UCKYCCTBA;

- YOSXXJEHHOCTh B 3HAUMMOCTH ISl JINYHOCTHU
¥ 00IIeCTBa OTCUYECTBEHHOTO U MHPOBOTO HC-
KYCCTBA, 9THUYECKUX KYJIbTYPHBIX TPAAUIIMMA U
HapOJIHOTO TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIP&KEHHMIO B Pa3HBIX
BHJIaX MCKYCCTBA, CTPEMJICHUE TPOSBIATH Ka-
YecTBa TBOPUECKOW JTUYHOCTH;

OBnaneHne yHUBEPCATHHBIMH KOMMYHHKA-
TUBHBIMH JIEHCTBUSIMU:

a) oO1eHue:

- OCYIIECTBISATh KOMMYHUKAIIUU BO BceX ce-
pax >KU3HU;

- pacmo3HaBaTh HeBepOalbHBIE CpelcTBa 00-
IIEHUs, TOHUMATh 3HAYCHHUE COIMAIbHBIX 3Ha-
KOB, PAacIliO3HaBaTh MPEINOCHUIKH KOHQIHUKT-
HBIX CUTYaIlui U CMATYATh KOH(IUKTHI;

- Pa3BEpPHYTO U JIOTUYHO U3Jaratb CBOI TOUKY
3pEHHUS C UCTIOIH30BAHUEM S3BIKOBBIX CPEACTB

- YMETh OIEPUPOBATH MOHATUSAMU: CpeaHee apudmMeTHye-
CKOe, MelraHa, HauOoJblllee U HaWMEHbIIee 3HAYCHUS,
pa3Max, AMCIIEpPCHs], CTAHJAPTHOE OTKJIOHEHHE YHCIIOBO-
ro Habopa; yMeHHE HU3BJIEKaTh, UHTEPIPETUPOBATH HH-
(dbopmanmio, MpeACTaBICHHYIO0 B TaOJHIax, Ha JAUarpam-
Max, rpadukax, OTpaXkarollyl CBOICTBa peajbHBIX MpPO-
IIECCOB W SIBJICHUH; MPEICTaBIATh WH(OPMAIHMIO C TIO-
MOIIBI0 TAONUI] ¥ JUarpamm; HCCIeI0BaTh CTaTHCTHUYE-
CKHE JTaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IpaduIecKuX
METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OIEpPUPOBATh MOHATUSAMU: TOUKA, MpsAMas, IJI0C-
KOCTb, MPOCTPAHCTBO, JABYTPAHHBIM YTroJl, CKPEIIMBAIO-
muecs npsiMble, NapauIeIbHOCTh U NEPIIEHIUKYISIPHOCTD
OPSIMBIX W TUIOCKOCTEH, Yroa MEXAY MNpsSMBIMH, Yroil
MEXIy IPSIMOM U IJIOCKOCTBIO, YTOJl MEXY IUIOCKOCTSI-
MH, PacCTOSIHME OT TOYKH /0 IUIOCKOCTH, PacCTOSHHE
MEX1y NPSIMbIMH, PACCTOSIHUE MEX]TY IJIOCKOCTSAMU;

- YMETh HCIIONb30BaTh NPU PEUICHUM 3aJa4 U3Y4YCHHbIE
(GakTbl M TEOpeMbl IJIAHUMETPUU; YMEHUE OLIEHHWBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MUpa
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OK 06 IIposBIATH rpa)KaaHCKo-
NAaTPUOTHYECKYIO IO3MILHNIO, Jie-
MOHCTPHUPOBATh OCO3HAHHOE II0-
BEJICHHE HAa OCHOBE TPATUIIMOH-
HBIX OOIIEYeIOBEUECKUX IEHHO-
CTEH, B TOM YHUCJIE C YUYETOM rap-
MOHU3ALMH MEXHAIIMOHAIIBHBIX U
MCKPCIIUTUO3HBIX 0THOH.ICHPII>1,
INPUMEHATh CTaHAAPThl AHTUKOP-
PYIILIMOHHOI'O IIOBEACHUS

- OCO3HaHHE OOYYAIOIMMHUCS POCCHUICKON
rpak1aHCKOW UJICHTUYHOCTH;

- 1IeJICHaNpaBiIeHHOE pa3BUTHE BHYTpPEHHEH
MO3ULIMM JIMYHOCTA Ha OCHOBE JIYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH HapoaoB Poccuii-
ckoii Denepany, HCTOPUUYECKUX U HAIUO-
HAJIBHO-KYJIBTYPHBIX Tpaaulluid, (HopmMHupoBa-
HUE  CHCTeMbl  3HAYUMbIX  I[€HHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYILIHOHHOTO
MHPOBO33PEHHUSI, MPABOCO3HAHUS, KOJIOTHYEC-
CKOHM KYyJbTYpBbI, CIIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTD KU3HEHHBIC TJIAHBI;

B yacTH rpa:kiaHcKoro BOCHUTAHUS:

- OCO3HAHHME CBOUX KOHCTUTYI[MOHHBIX MpaB U
00s13aHHOCTEH, yBa)K€HHE 3aKOHA U IPaBOIIO-
pAlKa,

- TPUHATHE TPAAUIMOHHBIX HAIMOHAIBHBIX,
00I111eYEeIOBEUECKUX TYMaHUCTHYECKUX M Jie-
MOKpATUYECKUX LIEHHOCTEH;

- TOTOBHOCTh TIPOTHUBOCTOSITH MJICOJIOTUU IKC-
TpeMH3Ma, HallMOHaNu3Ma, KceHOo(poOuu, muc-
KPUMHHAIIMKM TI0 COIMATIBHBIM, PEITUTHO3HBIM,
PacoBBIM, HALIMOHAJILHBIM ITPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO [€ATEIb-
HOCTb B HMHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B 00111€00pa-
30BaTE€IbHOM  OpraHuM3alluud M JIETCKO-
FOHOIIIECKUX OpTaHU3aIusX;

- YMEHUE B3aUMOJICHCTBOBATH C COLUATbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (YHKITHS-
MU U Ha3HAUYECHHEM;

- TOTOBHOCTh K TYMaHWUTapHOW U BOJIOHTEpP-
CKOM JIeATEIbHOCTH;

- YMEThb ONEPUPOBATH MOHATUSAMHU: IPSAMOYTOJIbHASA CH-
cTeMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAH-
HaTbl BEKTOPA, CKAJSIPHOE IIPOU3BEACHUE, YION MEXKAY
BEKTOPAaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHCJI0; HAXOAUTh C MIOMOLIbIO U3YYEHHBIX (POPMYII KOOp-
JUHAThl CEpeAUHBbl OTPE3Ka, PACCTOSHHUE MEXIY IBYMS
TOYKAMH;

-yMETh BBIOMpATh MOAXOASILUN HM3YyYEHHBIH METOA JIs
pelleHusl 3a1a4u, paclo3HaBaTh MaTeMaTH4eCKue (PaKThl
U MaTeMaTU4YeCKUe MOJENIN B MPUPOJHBIX U OOIIECTBEH-
HBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE IPUBOIAUTH IIPUMeE-
pPbl MaT€MaTUYECKUX OTKPBITUH POCCUHCKOW M MUPOBOU
MaTEMAaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh IOHATHUAMM: CIy4alHBIA OIBIT U
cilyyaiiHoe coObITHE, BEPOSITHOCTh CIYy4aliHOTO COOBITHS;
YMETh BBIYHCIATH BEPOSTHOCTh C HCIIOIB30BAHHEM Ipa-
(u4ecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIOXKEHUS U
YMHOXKEHUSI BEpPOSITHOCTEH, KOMOHMHATOpHBIE (aKThl U
(dopMyJIBl TIpU PELIEHUH 3ajay; OLEHUBATh BEPOSTHOCTH
peaIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4allHBIMHU BEJIH-
YUHAMU; YMEHHE IPUBOIUTH NPUMEPHI IIPOSBICHUS 3a-
KOHa OOJBIIMX YHCENl B MPUPOTHBIX U OOLIECTBEHHBIX
SIBIICHUAX
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MaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTh POCCHIMCKOW Tpa)aaH-
CKOW HMJICHTUYHOCTH, NaTPUOTU3MA, YBAXKCHUS
K CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTHU
nepen PonuHoOM, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYpY, IPOLUIOE U
HACTOsIIIee  MHOTOHAIIMOHAJIIBHOIO ~ Hapoja
Poccuu;

- IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY H HIPUPOJIHOMY
HaCJEAMIO0, MAMATHUKAM, TPAaJULUAM HapOJOB
Poccnn, noctwxenusm Poccun B Hayke, HC-
KYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

- uneiHast yOeKJIeHHOCTb, TOTOBHOCTh K CITy-
JKeHHI0 W 3ammre (OredyecTBa, OTBETCTBEH-
HOCTb 32 €ro Cyab0y;

OCBOEHHBIE OOYUYaIOIIUMUCS MEXIPEIMETHBIC
MOHSTUS U YHUBEPCAJIbHBIC yueOHbIE ICHUCTBUS
(peryisiTUBHBIC, TO3HABATENbHBIE, KOMMYHHU-
KaTHBHBIE);

- cOCOOHOCTh MX HCIIOJNB30BAHMs B MO3HABA-
TEJIbHOW U COUUAIBHOM MPAKTUKE, TOTOBHOCTH
K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCY-
IIECTBJICHUIO YYEOHOH J1eATENbHOCTH, OpraHu-
3aliu y4eOHOr0 COTPYAHHMYECTBA C MeJaroru-
YECKMMH pAOOTHUKAMU M CBEPCTHHKAMHU, K
Y4acTUIO B MOCTPOCHUU WHIUBUIYaTbHOU 00-
pa30BaTEIbHON TPACKTOPHUH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-
HCCIIE0BATENBCKOM, MPOEKTHOW M COLMAJIb-
HOU JIeATEIIbHOCTH
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OK 07 CopeiicTBOBaTh COXpaHe-
HUIO OKpPYXaroIllel cpeapl, pe-
CypcocOepeKeHUI0, TMPUMEHSTh
3HaHUS 00 M3MCHCHHH KJIMMATa,
MPUHIIUIIBL OEPEeXITMBOrO MPOU3-
BOJICTBA, 3(P(PEKTHBHO HEHUCTBO-
BaTh B YPE3BBIYAMHBIX CHUTYaIU-
X

- HE NMPUHUMATh JEUCTBUSA, IPUHOCALINE BpPEL
OKpYXKaroIleH Cpese;

- yMeTb MPOTHO3MPOBATh HEOJArONPHUSITHBIC
9KOJIOTUYCCKUEC TIOCICACTBUA MPCAIIPUHUMAC-
MBIX JACMCTBUI, IPEIOTBpPAIIATD UX;

- paCliupUTh OIIBIT ACATCIBHOCTU 3KOJIOIrn4cC-
CKOH HanpaBJIeHHOCTH;

- pa3pabaThIBaTh IUJIAH PEIICHUS MPOOJIEMBI C
YU4ETOM aHajlKu3a MMEIOIIUXCS MaTepHallbHbIX
U1 HEMATEPHUAIIbHBIX PECYPCOB;

- OCYIIECTBIATH LIEJICHANPABICHHBIA IMOUCK
nepeHoca CpeACTB U CIOCOOOB JEHCTBUS B
npohecCHOHANBHYIO Cpey;

- YMCThb INECPCHOCUTHL 3HAHUA B IMO3HABATCIIb-
HYI0 M TPaKTHYECKYI0 OO0JIacTH KHU3HEAes-
TEJTHLHOCTH;

- TMpeajaratb HOBBIE IPOEKTHI, OLIEHUBAThH
HJICU C MO3UMIIMU HOBU3HBI, OPUI'MHAJIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

- AJaBaTb OLICHKY HOBBIM CUTYyallUSAM, BHOCHUTDH
KOPPEKTUBBI B JIESTEIBHOCTh, OLICHUBATh CO-
OTBCTCTBHUC PE3YJILTATOB LCIISIM

- YMETh OIEpUPOBATH HMOHATHUAMU: (PYHKIHS, HEPEPbIB-
Has (YHKUUS, MPOU3BOAHASA, TEpPBOOOpasHas, ompexae-
JIGHHBIN MHTETpall; yMETh HaXOIUTh HMPOM3BOAHBIC 3JE-
MEHTapHBIX (DYHKIIMIA, UCTIONB3YS CIpaBOYHBIE MaTepHa-
JIBI; MICCIIENOBATh B NMPOCTEHIINX ciaydasx (GyHKuuu Ha
MOHOTOHHOCTBb, HaXOIUTb HauOOJIBIIINE U HAUMEHBIIIHAE
3Ha4YeHHUs (QYHKIHUHA; CTPOUTH I'paiKM MHOTOUJICHOB C
UCIIOJIb30BAHUEM allapara MaTeMAaTHYeCKOro aHaJH3a;
IPUMEHSATh NPOMU3BOHYIO TPU PEUICHUH 3a7ad Ha JBH-
JKEHUE; pellaTh MPAaKTUKO-OPUEHTUPOBAHHBIE 3a1adld Ha
HanOONbIIME U HAMMEHBIINE 3HAYEHHs, HA HAXOXJICHUE
IIYTH, CKOPOCTH U YCKOPEHU,

- yYMeThb OINEpUpOBaTh MOHATUSAMH: IBHKCHHUE B TIPO-
CTpaHCTBE, MOA0OHBIE (PUTYPHI B IPOCTPAHCTBE; HCIIOIb-
30BaTh OTHOIIEHHE ILIOMIAACH MOBEPXHOCTEH U 00HEMOB
NOJOOHBIX (DPUTYp NIPU PELICHUN 33134,

- YMETh BBIYHCISATH F€OMETPUYECKUE BEIMYUHBI (UIMHA,
yroji, IUIOmaab, OOBEM, IUIOIAJ]b IOBEPXHOCTH), HC-
HOJIb3Yys N3yUYEHHBbIE (POPMYIIBI U METOABI

I1IK 2.3 KoHTposmpoBarh U ole-
HUBAaTh KAueCTBO BHIMOIHIEMBIX
paboT mepeBO3KaMH.

Nmeer mpakTHUeCKUM OMBIT - IMJIAHUPOBAHUS
paboThl KOJUIEKTUBA UCIIOJIHUTEIIEH; - ompe/ie-
JICHUSI OCHOBHBIX TEXHUKOAPKOHOMHUYECKUX T1O-
KazaTenel NeATelNbHOCTH MOJpa3/AeiIeHUsT Op-
raHu3aluu. YMeeT - CTaBUTh IPOU3BOJICTBEH-
HbIE 33]]a4l KOJUIEKTUBY HCTIOJHUTENEH; - J0-
KJIaJbIBaTh O XOJI€ BBIMOJHEHUs POU3BOJ-
CTBEHHOM 3aaa4yu; MPOBEPATH KAa4€CTBO BbI-
MOJTHSIEMBIX paboT; - 3alIMIATh CBOM MpaBa B
COOTBETCTBUU C TPYAOBBIM 3aKOHOAATEIb-
CTBOM. 3HAET - OCHOBHbIE HAIPABJICHUS Pa3BH-
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TUSl OpTaHM3AIMHN KaK XO3SIMCTBYIOLIETO CyObh-
€KTa; - OpPraHU3alMI0 MPOU3BOJACTBEHHOTO U
TEXHOJIOTHYECKOI0 IMPOLIECCOB; - MaTepuallb-
HO-TEXHHYECKHE, TPYIOBbIE H (DMHAHCOBBIC
pecypchl opraHu3aiuu, nokasarenu ux shdek-
TUBHOTO HCIIOJIb30BaHUS; - 1IEHOOOpa3oBaHue,
dbopMBbI OIUIaTHl TPyJa B COBPEMEHHBIX YCJO-
BUSX; - (DYHKIMHU, BUABI U TICUXOJOTHIO Me-
HEPKMEHTA; - OCHOBBI OpraHu3anuud paboThl
KOJUICKTHMBA HWCIIOJIHUTENICH; - MPUHIIMIIBI Je-
JIOBOTO OOIIEHUS B KOJJICKTUBE; - OCOOEHHO-
CTH MEHEKMEHTa B o00JacTu mpodeccuo-
HAJIBHOM JIeATEIbHOCTH; - HOPMUPOBAHUE TPY-
J1a; - TIPaBOBOE MOJIOKEHUE CYOBEKTOB MPaBO-
OTHOIIEHUH B cdepe npodeccnoHanbHON Aes-
TEIBHOCTH; - TIpaBa U OOS3aHHOCTH PabOTHH-
KOB B cdepe mpodeccuoHalbHON AesITeNbHO-
CTH; - HOPMATHUBHBIE JOKYMEHTHI, PETryIupy-
IOII[E MPABOOTHOIIEHUS B Ipoliecce mpodec-
CUOHAJILHOM NTeATEIbHOCTH

B pe3ynbrare ocBoeHus: MporpaMMbl y4eOHOTO MpeaMeTa pean3yercsl porpaMMa BOCIIMTaHMsI, HAallpaBJieHHas: Ha (POPMUPOBAHUE CIETYIOIINX
JIMYHOCTHBIX pe3yibraros (JIP):

JIP 2 mposiBieHHe aKTMBHOW Ipa)KAAaHCKOW MO3UIUH, AEMOHCTpALUs MPUBEPKEHHOCTU MPHUHIIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPHITOCTH,
HKOHOMHYECKOW aKTUBHOCTH M y4acTHs B CTYACHUYECKOM U TEPPUTOPHAILHOM CaMOYIPAaBJIECHHH, B TOM YHCIIE Ha YCIOBHIX AOOPOBOJIBYECTBA, MPO-
OYKTUBHOCTbH B3aUMOJEHUCTBUSI U YUaCTHS B I€ATEIbHOCTU OOIIECTBEHHBIX OpraHU3aluii;

JIP 4 mposiBjeHHE U AEMOHCTpALUsl YBRKEHUS K JIIOASIM TPyJla, OCO3HAHME LEHHOCTH cOOCTBEHHOro Tpyaa. CtpemieHue Kk (GOpMUPOBAHUIO B
CETEBOM cpeJie IMYHOCTHOIO U MPO(PECCUOHATBHOTO KOHCTPYKTUBHOTO «IIM(PPOBOrO ClIea;

JIP 23 nony4yeHue 00y4aromuMHUCs BO3MOKHOCTH CAaMOPACKPBITHS U CaMOpeaIn3alusl JINYHOCTH;

JIP 30 ocymiecTBieHrE TOMCKA U UCIIOJIb30BaHUS HHPOPMAIK, HEOOX0AUMOM [T 3 (PEKTUBHOTO BHIOTHEHUS PA3IMYHBIX 3a7a4, podeccu-
OHAJIHOT'O U JIMYHOCTHOT'O Pa3BUTHS.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTeIbHON JTUCHUILTHHbBI

2.1. O0beM JUCUUILJIMHBI U BU/bI Y4e0HO# padoThl

Buna yueOHoii padoThl

O0BEéM B yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMera 459

B TOM YHCIIE:

OcHOBHOE cojiep:KaHue 250

B TOM YHCIIE:

JICKIINH, YPOKH 188

MIPaKTUYECKHUE 3aHATHS 62

CamocrosiTejibHas padoTa o0yuaroierocsi (Bcero) 153

IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE COIePsKAHUE 56

B T.4..

TEOpeTUUecKoe o0yueHue 4
52

MMPAKTUYCCKUC 3aHATUA

Hpomeofcymoqnaﬂ ammecmauus’ IK3dMEH — lu?2 cemecmp
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2.2. TemaTuyecKMid IJIAH U CO/IEP:KAHNE Y4eOHOI0 IIpeIMeTa

Conep:kanue yueOHOro Marepuasa (0CHOBHoOe M podeccHoHAIbHO-

HaumeHnoBaHue pa3aesion . Oonbem, ®opmupyeMble
o Tem OpPMEHTHPOBAHHOE), JIAG0PATOPHBbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON AKAL 4 4 KOMITETCH I
MOYJIb (IPY HAJTUYHUU)
1 2 3 4
OcCHOBHOe co/Iep:KaHue
1 cemecmp
Paznea 1. IlloBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIBI 27
Tema 1.1 Conep:kanue y4eOHOT0 MaTepuaJia 3
Henb u 321291 MaTeMaTh- | Basopple 3HAHMS M yMEHHS 110 MATEMATHKE B IPO(PECCHOHATBHON U B IIOBCEIHEB-
KM [PU OCBOCHHM CIICUM- | Hoif nesTeTbHOCTH.
aTbHOCTH KoMOUMHHMPOBAHHOE 3aHATHE 2
CamocrosiTeibHas padoTa o0yuyawouerocs 1
Tema 1.2 Coaep:xxanue yueOHOro MaTepHaJia 3
Yucna wm Bbrumcnenus. | JIeiicTBUs Ha NOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMU H
Beipaxkenus u mpeoOpazo- | gecITUYHbIMUA Jpo0simu. JIeHCTBUS €O cTemeHs MU, (HOPMYJIbI COKPAIIEHHOTO
BaHUS YMHOXKEHHUSI.
KomMmOuHnpoBaHHoOe 3aHsTHE 2
CaMocTosiTebHas paboTa 0dydaronierocs 1 858;’ 858121’
Tema 1.3. IIpodeccuoHaILHO-OpEHTHPOBAHHOE CO/iep:KaHue (Coep:KaHue MPUKJIATHO- 3 OK:OS’ OK:OG,
I'eomeTpus Ha IIIOCKOCTH | IO MOAYJISI) OI’(-07 '
Bunsr mnockux ¢uryp u ux miomanb. [IpakTHKo-OpHeHTHPOBAaHHBIE 3a7a4l B Kyp-
ce reOMEeTPUH Ha IIOCKOCTH
ITpakTueckoe 3ansTue Nel 2
CamocrosiTeibHas padoTa o0yuyaromerocs 1
IToaroroeka x BIIP. Pemenne Tunoseix 3aganmii Nel1,12,15.
Tema 1.4 Copepxanue y4eOHOIro MaTepuaJa 5/-
ITponienTHele Beuucaenus | [IpocTeie MpoleHTHI, pa3Hble coco0b! MX BeIYHcIeHHs. CI0KHBIE TPOICHTEHI
ITpaktuyeckoe 3anstue Ne 2-3 4
CamocrtosiTeibHas padoTa o0yuyarouerocs 1
Pemmre npou3BOCTBEHHBIE 334l HAa POIICHTHI
Tema 1.5 CopaepxxaHue y4yeOHOro MaTepuasa 3
YpaBHenus U HepaBeHCTBa | JInHelHble, KBaipaTHbIE, APOOHO-IMHEIHbIE YpaBHEHHS U HEPAaBEHCTBA 2
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ITpakTnueckoe 3austue Ne 4

CamocrosiTeibHas padoTa o0yuyarouerocs 1
Tema 1.6 Conep:kanue y4eOHOT0 MaTepuaJia 7
Cucrembl ypaBHeHuil U | [Tonsitusi: matpuina 2x2 u 3x3, onpezaenurenb Marpuibl. CIIOCOObI peIICHUs] CUCTEM
HEpPaBEHCTB JUHENHBIX ypaBHeHHH. KoMOMHMpPOBaHHOE 3aHATHE 2
Crioco0bI perieHust CUCTeM JHMHEHHBIX ypaBHeHU. Merton ["aycca. Cucremsl Henu- 2
HEWHBIX ypaBHeHUH. KOMOMHUpOBAaHHOE 3aHATHE
Cuctembl HepaBeHCTB KOMOMHHPOBaHHOE 3aHATHE 2
CamocrtosiTeibHas padoTa o0yuyaromerocs 1
[ToaroroBka k KOHTpOIbHOHN paboTe Nel. PerieHne moaroToOBUTENILHOIO BapHaHTa
KOHTPOJIbHOM pabOThI
Tema 1.7 Coaep:xanue yue0HOro MaTepHaJia 3
BxonHoi KOHTPOJIb Boruncnenus u npeobpa3oBanus. YpaBHEHUSI U HEpaBEHCTBA. [ eomMeTpus Ha Ijioc-
KOCTH
Konrponsnas pabora Nel 2
CamocrosiTesibHasi padoTa 00y4aonerocs 1
ITonroroska k BIIP. Pemienne neMoHCcTpaimiOHHOrO BapyaHTa.
Pasjen 2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 30
Tema 2.1. Copepxanue yueOHOIro MaTepuaJa 3
OcHoBHBIE TOHATUS CcTe- | [Ipenmer crepeoMerpun. OCHOBHBIC MOHATHS (TOYKa, MpsMasi, TIOCKOCTh, MPO-
peomerpun.  Pacmonoxe- | crpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs, napasuienbHble
HUE NPAMBIX U IUIOCKOCTEN | M CKpeluBaromuecs npsmbie. [Ipu3Hak u CBOMCTBO CKPEIIUBAIOIIUXCS TMPSMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
KomMmOuHnpoBanHoe 3aHsTHE 2
CamocrosiTesibHasi padoTa 00y4auerocs 1 OK-01, OK-03,
Tema 2.2. Coaepxxanue y4yeOHOIro MaTepuasa 9 OK-04, OK-07
[MapannensHocts npsameiX, | [lapannensHeie npsMas u miockocts. Omnpenenenue. [lpusnak. CpoiicTBa (¢ q0Ka- 2
OpsAMOM M IUIOCKOCTH, | 3aTeinbcTBOM). KOMOMHMpPOBAaHHOE 3aHSATHE
IIJI0CKOCTEN [TapamnensHple miockoctu. Omnpenenenue. Ilpusnak. CpolicTBa (¢ J0Ka3areib- 2
ctBoM). KomOMHMpOBaHHOE 3aHsATHE
Terparap u ero anemenTsl. [lapannenenunesn u ero anemeHTsl. CBoicTBa MPOTUBO- 2
MIOJIO’KHBIX TpaHell U AuaroHaneil napamnenenunena. [locrpoenne ceuennii. Peme-
Hue 3a7a4. KoMOMHUpOBaHHOE 3aHsTHE
CamocrosiTeibHas padoTa o0y4yawouerocs 3
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Tema 2.3. [lepnienauky-
JIAPHOCTb HPSMBIX, Hp-
MOH M IUIOCKOCTH, IIJIOCKO-
cTen

Conep:kanue y4eOHOTo MaTepuaia

Ilepnengukynspusle npsmsie. [lapamienbHble npsiMble, NEPHEHAMKYJAPHbIE K
IVIOCKOCTH. [Ipu3HaK NepneHAMKYISIPHOCTH NPSAMOM M ILIOCKOCTH. Jloka3arens-
ctBo. Ilepnenaukymssp u HakinoHHas. IlepnengukynspHsle MmIockocTd. IIpusHax
NEPIEHIUKYJIIPHOCTH IUIOCKOCTEN. JloKa3aTesbCTBO.

PaccrosiHus B IpOCTpaHCTBE

KoMmOnHMpOBaHHOE 3aHSTHE 2
CamocrtosiTeibHas padoTa o0yuyarouerocs 1
CocraBbTe MiIaHbl (CXEMBbI) J10Ka3aTeIbCTBA TEOPEM: IMPU3HAK MEPIEHAUKYJISPHO-
CTH MPSMOH U MIOCKOCTH U NMPU3HAK NEPIEHIUKYISIPHOCTU IIOCKOCTEM.
Tema 2.4. Coaep:xxanue yueOHOro MaTepuaJia 6
Teopema 0 Tpex mnepneH-
R Teopema o Tpex nepneHaukyispax. JJokazarenscrBo. KomOuHUpoBaHHOE 3aHATHE 2
Yrom MexIy mpsiMOM M IIOCKOCTBIO. YTOJI MEXIy IIocKkocTssMu KomOuHMpoBaH- 2
HOE 3aHsTHE
CamocrosiTeibHas paboTa o0y4yarounerocst 2
CocraBbTe MmiIaHbl (QITOPUTMBI) PELICHUs THUIIOBBIX 33Ja4 Ha HaXOXKJICHHUE YIJIOB
MEX1y NIPSMOI U MJIOCKOCTBIO, YIIIOB MEXKY IJIOCKOCTSIMH.
Tema 2.5. IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJAEP/KaAHME (COAEpP/KaAHHME NMPHKJIATHO- 6
[TapamteneHble, IEpIIEH- | TO MOAYJIs)
JUKYISpHBIE, CKpEIIuBa- | AKCHOMBI cTepeoMeTpuu. [lepneHIuKyIsipHOCTh NPSAMOM U IJIIOCKOCTH, Hapaieib-
01U ECS TPSMBIE HOCTb JIBYX INPSMBIX, MEPHIEHIUKYISAPHBIX MJIOCKOCTH, MEPNEHAUKYISIPHOCTH IJI0C-
KOCTEH
ITpaktuyeckoe 3anstue Ne 5-6 4
CamocrosiTeibHas padoTa o0yuaroumerocs 2
[ToaroToBka Kk KOHTpOIbHOHM padboTe Ne2. PerieHne moaroTOBUTENLHOTO BapHaHTa
KOHTPOJIbHON pabOoThI
Tema 2.6. Copepxanue y4eOHOIo MaTepuaJa 3
Pemenne 3anau. IlpsaMelie u | Pacnonoxxenne NpsMBIX B TUIOCKOCTEH B MPOCTpaHCTBE. [lepneHInKyIIpHOCTh H
IJIOCKOCTH B MPOCTPaH- | MapajuIeNbHOCTh NPSIMBIX U INIOCKOCTEN. CKpEIUBAIOIIUECS NPSMBbIE
CTBE KonTponbhast paborta No2 2
CamocrosiTeibHas padoTa o0y4yaromerocs 1

M3rotoBUTh MakeT MPsIMOYTOJIBHOTO Mapajiesenuresa, onucaTh MpaKTUYeCKUue
METO/Ibl KOHTPOJISl MPaBHWIIBHOCTH M3TOTOBJIEHUS (NapajuIeIbHOCTh U MEPIEHAUKY-
JSIPHOCTH pedep, NPsSMbIE YTIIb).
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Pa3znen 3. KoopanHaTsl M BEeKTOPBI

18

Tema 3.1 Conep:xaHue yueOHOI0 MaTepUasa 3
JexapToBbl KoopauHaThl B | [IpocTeiimme 3aqaun B KoopauHatax PaccrosiHue Mexay ABYMSI TOUKaMH, KOODP/IH- OK-02. OK-03
npocTpancTBe. PaccTosHue | HAaTHI CepeIMHBI OTPE3Ka OK-0 4” OK-O?l
MOIILY  ABYMA  TOTKAMH. KomOuHMpoBaHHOE 3aHATHE 2
Koopaunatsel  cepenuHbI
oTpesKa CaMOCTUOHTeJILHaﬂ padoTa o0yuaromierocst 1
Packpoiite nousitue «Bexktop». [IpuBenure npuMepsl MPUMEHEHHS TOHSITHS «BEK-
TOp» B HAYKE M TEXHHUKE.
Tema 3.2 Copneprxanue yuyeOHOIro MaTepuaJa 6
Bekropel B ipoctpancTse. | Bekropsl B mpoctpaHncTBe. CloXKeHHe U BBIYMTaHUE BEKTOPOB. Y MHO)KEHUE BEKTO- 2
Yron Mexay BeKTOpamHu. | pa Ha uncio. KoMmrianapHele BEeKTOphI. PasioskeHre BeKTOpa Mo TpeM HEKOMILIa-
CkansipHoe TNpPOU3BEICHHUE | HAPHBIM BEKTOPAM.
BCKTOpOB CkansipHoe Tpou3BeeHHE BEKTOpOoB. KoopamHaThl BEKTOpa, CKAISPHOE MPOU3BE- 2
JICHHE BEKTOPOB B KOOPAMHATAX, YTOJI MEXJy BEKTOPAMH, YroJl MEXay HpsAMOi u
IUTOCKOCTBIO, YTOJI MEXTy TUIOCKOCTSIMH. Y paBHEHHE IIOCKOCTH. [ eomeTprueckuit
cMblci onpenenutens 2x2. KoMOMHIpOBaHHOE 3aHATHE
CamocrtosiTeibHas padoTa o0yuyaromerocs 2
Pemenue 3anau
Tema 3.3 IIpodeccuoHaIbLHO-OpEHTHPOBAHHOE CO/iep:KaHue (Coep:KaHue MPUKJIATHO- 6
[TpakTuko- 0 MOJYJIsl)
OpMEHTUPOBaHHbIE 3aj1aun | KoopanHaTHAs MIOCKOCTh. BhIUMCIIEHNE pacCTOSHUN W TUIOIMIAACH Ha IJIOCKOCTH.
Ha KOOPJIMHATHOM IMJI0CKO- | KonnyecTBeHHBIE pacueThl
CTH ITpakTuyeckoe 3anstue Ne 7-8 4
CamocrosiTeibHas padoTa o0yuaromerocs 2
[ToaroToBka k KOHTpOIbHOHM paboTe Ne3. PerieHne moaroToOBUTENLHOTO BapHaHTa
KOHTPOJIbHON pabOoThI
Tema 3.4 Copepxanue y4eOHOIro MaTepuaJa 3
Pemenne 3amau. Koopau- | /lekapTOBBI KOOPJMHATHI B TPOCTpaHCTBE. BekTophl B pocTpaHcTBe. ClioKeHUE U
HaThl U BEKTOPBI BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMmruiaHapHble BEKTOPBI.
CkansipHOE TIpOM3BEIeHIE BEKTOPOB. Pa3nokeHrne BEKTOpa 1Mo TpeM HeKOMILIaHap-
HbIM BekTopaMm. [Ipocreiimue 3agaun B koopauHatax. KoopauHatel BeKTOpa, pac-
CTOSTHUE MEX]y TOYKaMH, KOOPIUHATHI CEPEANHBI OTPE3Ka, CKAJSIPHOE TPOU3BEIe-
HUE BEKTOPOB B KOOpAMHATAX, YroJ MEXAYy BEKTOpaMH, Yol MEXIy MpsIMOH U 2
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IMJIOCKOCTBIO, YT'OJI MCXKAY IMJIIOCKOCTAMU

Konrpomnsnas padora Ne 3

CamocrosiTesibHas padoTa 00y4yaromerocs 1
Pasznea 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne GyHKuumn 63
Tema 4.1 Conep:kanue y4eOHOT0 MaTepHuaia 3
Tpuronomerpuyeckue Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudana KoopauHat. OnpezneneHue
(GYHKIMHM IPOM3BOJIBHOTO | CHHYCA, KOCHMHYCA, TAHT€HCA W KOTAaHIreHca. 3HaKM CHHYCa, KOCHHYCa, TAaHIeHCa U
yria, yucna. PaguanHas ¥ | KoTaHTreHca MO YeTBEPTAM. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM
rpajycHas Mepa yria U KOTAHT'€HCOM OJTHOT'O M TOTO XK€ yIJa.
Kom0OuHMpoBaHHOE 3aHATHE. 2
CamocrosiTesibHasi padoTa 00y4yaonerocs 1
[ToaroToBuTh COOOIICHHE WM Mpe3eHTanuio Ha Temy: «Yucno m. Hcropus ero
HU300PCTCHH.
Tema 4.2 Copneprxanue yuyeOHOIro MaTepuasa 6 OK-01, OK-02,
OcHoBHBIE  TpUTOHOMET- | TpuroHomerpudeckue ToxaecTBa. KoMOMHUpOBaHHOE 3aHITHE 2 OK-03, OK-04,
PUYECKHE TOXKIECTBA. CuHyc, KOCUHYC, TAHI'€HC U KOTAHI'€HC YIJIOB 0 U - o.. Popmyisl npuBeaeHus. Kom- 2 OK-05, OK-06,
DopmyJIbl IPUBEICHUSA OMHMPOBAHHOE 3aHATHE OK-07
CamocTosiTe/ibHasi padoTa 00y4alonierocs 2
Tema 4.3 Conep:xanue yueOHOTro MaTepHaJia 12
Cunyc, xocuHyc, TaHrenc | Cymma M pasHOcTh cuHycoB. CymMMa M pa3HOCTh KocHHYcoB. KoMOWHMpOBaHHOE 2
CYMMbl M Pa3HOCTH [BYX | 3aHSTHE
YTJIOB CuHyc ¥ KOCHHYC JIBOMHOTO yria. @opMyiibl oJ0BUHHOTO yria. KomOuHMpoBaH- 2
CuHHYC U KOCHHYC JIBOMHO- | HOE 3aHATHE
ro yria. @opmyisl 100~ | [IpeoOpa3oBaHuss CyMMbI TPHTOHOMETPUYECKHX (YHKIMN B TPOU3BEIECHUE U MPO- 2
BUHHOTO yIJIa u3BenieHus B cyMMy. KomOnHupoBaHHOe 3aHsTHE
BbipaxeHue TpPUTrOHOMETPUUYECKMX (YHKIUI Yepe3 TaHT'€HC IOJIOBUHHOIO apry- 2
MeHTa. [IpeoOpa3oBaHus MPOCTENIINX TPUTOHOMETPUUECKUX BbIpaskeHUH. KomoOu-
HUPOBAHHOE 3aHITHE
CamocrosiTe/ibHasi padoTa 00y4aonierocs 4
Tema 4.4 Copepxanue y4eOHOIo MaTepuaJa 3
@OyHkuuu, #X CBOMCTBA. | OONACTh ONMpeNeNieHHs U MHOXKECTBO 3HaueHHUH (QyHKIMHA. YETHOCTh, HEYETHOCTD,
CnocoObl 3amanus QyHK- | mepuoandHoCcTh QyHKnuit. CriocoOsl 3aanust QyHKIHI
Ui KomOuHMpoBaHHOE 3aHATHE 2
CamocrosiTe/ibHasi padoTa 00y4aonierocs 1
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CocTaBUTH CIIOBapbh TEPMUHOB MO TeMe «DYHKIIUM, UX CBOMCTBA»

Tema 4.5 Coaepxxanue yueOHOIro MaTepuaJa 6

Tpuronomerpuueckue OO6nacTh onpeneneHuss ¥ MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKLUH.

¢GyHkuuHM, UX cBoiicTBa U | YETHOCTH, HEUETHOCTD, MEPUOJUIHOCTh TPUTOHOMETpUUeCKUX (yHKImiA. KomOu-

rpaguKu HUPOBAHHOE 3aHsTHE. 5
CgoiicTBa 1 rpaduku GyHKIIMKA Yy = €OS X, Yy = sin X, y = tg X, y = ctg Xx. KomOuHu- 2
POBAHHOE 3aHSTHUE.
CamocrtosiTeibHas padoTa o0yuyaromerocs 2
Hayuutbes ctpouts rpaguku Tpuronomerpuyeckux GyHkiuii. CoctaBuTh TabauILy
CBOMCTB TPUTOHOMETPUUECKHUX (DYHKIUI.

Tema 4.6 Coaep:xanue yue0HOro MaTepHaJia 6

[IpeoOpazoBanue rpadu- | Cxarue U pacTsDKCHUE TPaQUKOB TPUTOHOMETPHUCCKUX (DYHKIIUIA.

KOB TpHUroHomerpuyeckux | IlpeobpazoBanue rpaukoB TPUTOHOMETPUUYECKUX (PYHKIIMH

byHKIMi IIpakTuueckoe 3ansarue Ne 9-10 4
CamocrosiTesibHasi padoTa o0y4yaouierocs 2
BreImonHNATE 3aaHUs MPAKTHYECKOW pabOTHI: MPOBECTH HCCIEAOBAaHHE (YHKIHUN
y=sin2x, y=sin(0,5x), y=2sinx, y=0,5sinX. OTBeTUTh HA KOHTPOJIbHBIEC BOIIPOCHI.

Tema 4.7 IIpodeccnonanbHO-OPMEHTHPOBAHHOE COJep:KaHMe (codep:KaHHe NMPHUKJIATIHO- 6

Onucanue IIPOU3BO- | TO MOIYJIsI)

CTBEHHBIX IIpOIECCOB ¢ | Mcnonb3oBaHue CBOWCTB TPUTOHOMETPUUYECKHUX (YHKIUH B MpodeccroHaTbHBIX

ITOMOUIBIO rpadukoB | 3amavax

byHKIUH [TpakTiueckoe 3austue No 11-12 4
CamocrosiTeibHas padoTa o0yuaroumerocs 2
BbInosnHuTh 3a/1aHus IpakTHYECKOr paboTel. OTBETUTh Ha KOHTPOJIbHBIE BOPOCHI

Tema 4.8 Copnepxxanue yuyeOHOIro MaTepuasa 3

O6patHble TpUroHOMETpH- | OOpaTHbIe TpUroHOMeTpuueckue GyHkimu. VX cBoiicTBa 1 rpaduKu

yeckue QyHKIHUU
KomMmOnHnpoBaHHOE 3aHsTHE 2
CamocrosiTeibHas padoTa o0y4yaromerocs 1
BbryunTh cBoOicTBa 00paTHBIX TpUroHOMeTpuueckux ¢yHkiuil. CoctaBuTh TabIU-
11y CBOWCTB OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH

Tema 4.9 Tpuronomerpu- | Coaep:kanue y4eGHOro MaTepuajia 12

YECKHE YpaBHEHUs U Hepa- | YpaBHEHHE COS X = a. YpaBHEHHUE sin X = a. YpaBHEHHUe tg X = a, ctg x = a. Kombu-

BEHCTBA HUPOBAHHOE 3aHSITHE. 2
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Pelnienne TpUrOHOMETPUUECKHUX YPABHEHUM OCHOBHBIX THUIIOB: MPOCTEHMIINE TPUTO-
HOMCTPHUUCCKHUEC YPABHCHUA, CBOAAIIUCCA K KBAAPATHBIM, PCIIACMBIC PA3JIOKCHHUEM

Ha MHOKUTEJIU, 0AHOpoiHble. KOMOMHMpPOBaHHOE 3aHSTHE. 4
ITpocreiiye TpuroHoMeTpuyecKue HepaBeHcTBa. KoMOMHMpPOBaHHOE 3aHSTHE. 2
CamocrosiTesbHasi padoTa 00y4arierocs
CocTaBUTh U BBIYUUTh AJITOPUTMBI PELLICHUS: TPUTOHOMETPUYECKUX YPaBHEHUN OC-
HOBHBIX THIIOB, TPUTOHOMETPUYECKHX HEPABECHCTB 4
Tema 4.10 Copnepxxanue yueOHOIro MaTepuaJa 3
CucreMbl TpUrOHOMETpH- | CHCTEMBI MPOCTEHITUX TPUTOHOMETPUYECCKHUX YPaBHEHHI
YECKHUX YPaBHEHUI Komb6unnpoBaHHoe 3aHsATHE 2
CamocrtosiTeibHas padoTa o0yuyaroumerocs 1
[ToaroroBka Kk KOHTpOJbHOW paboTe. PemmTh MOAroTOBUTENbHBIM BapuaHT KOH-
TpOJbHOU paboThl Ne4.
Tema 4.11 Coaep:xxanue yueOHOro MaTepHaJia 3
Pemienne 3ama4. ocHoBbI | [IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBIpaXCHHU. PerieHne TpuroHoMmeTpude-
TPUTOHOMETPUH.  TpHUro- | CKUX ypaBHEHMI U HEPABEHCTB B TOM YHUCIIE C UCIOJIB30BAHUEM CBOMCTB (DYHKIIUH.
HomeTpudeckue QyHkuuu | KontponbHas padora Ne 4 2
CamocrosiTesibHasi padoTa 00y4awuerocs 1
Paszpnen 5. KommiekcHbie yuciaa 12
Tema 5.1 Conepxxanue yuyeOHOro MaTepuaJa 6
KomriekcHele yncina [TonsiTne KommIekcHOro yncaa. ConpsykeHHblE KOMIUIEKCHBIE YHCIIa, MOIYJIb U ap- 2
TYMEHT KoMIuIeKcHOro ynciaa. KomOuHupoBaHHoe 3aHsTHE
@dopma 3anucu KOMIUIEKCHOTO 4Hcia (TeoMeTpudecKasi, TPUrOHOMETpUYecKast, ajl- 2
reOpanueckasi). ApudmeTndyeckue IEHCTBUS ¢ KOMIUIEKCHBIMH uduciaMu. KomOu-
HUPOBAHHOE 3aHATHE
CamocrosiTeibHas paGoTa o0yuarouerocs 2
IToAroToBUTH NOKIAA HA TEMY «3a4€M HYKHbI KOMIJIEKCHBIE YHCIIa»
Tema 5.2 CoaepxxaHue y4yeOHOIro MaTepuasa 6
IIpumenenre  KOMILIEKC- | BoImonHeHne pacdyeToB C MOMOIIbI0 KOMITJIEKCHBIX yHcen. [Ipumepsl ncnosiab3oBa-
HBIX YHCEeT HUSl KOMIUIEKCHBIX YHCell
[TpakTuyeckoe 3anstue Ne 13-14 4
CamocrosiTeibHas padoTa o0y4yaoumerocs 2
2 cemecmp
Pa3nen 6. [IpousBoanasi pyHkium, ee npuMeHeHHe 36 OK-01, OK-02,
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Tema 6.1 Conep:kanue y4eOHOT0 MaTepuaJia 3
IToustue IIPOU3BOIHOMU. | OmpeneneHre YUCIOBOUW MOCIEe0BATEILHOCTH U CIOcOObI ee 3amanusi. CBoMCTBa
@opMynel M IpaBWIIA | YHCIOBBIX TOCIeqOBaTeNbHOCTEH. OlpenereHue Mpeena MociIe0BaTeIbHOCTH.
muddepeHIrpoBaHUSL Brraucnenue npenenos nocnenoBarenbHocTel. [Ipenen ¢pyHkiumu Ha GeCKOHEUHO-
ctu. Ilpenen ¢pynkuuu B Touke. I[Ipupamenue aprymenta. [Ipupamenue ¢pyHkuuu.
3anauu, NPUBOAALIUE K IOHATHIO MPOU3BOAHOM. OmpeneneHue Npou3BoaAHON. Al-
TOPUTM OTBICKaHMsI IPOU3BOIHOMN
KomOuHnpoBanHoe 3aHsTre 2
CamocrosiTesbHasi padoTa 00y4arierocs 1
Tema 6.2 Copneprxanue yuyeOHOIro MaTepuasa 6
IIpousBonHbIe cyMMbl, | opmynsl nuddepenumpoBanusd. [Ipasuna quddepenunpoanus
pasHOCTH  npousBeneHus, | KoMOMHUpPOBaHHOE 3aHATHE 4
JacTHOro CamocTosiTe/ibHasi padoTa 00y4aonierocs 2
Tema 6.3 Coaep:xanue yue0HOro MaTepHaJia 6
IIpousBogubie  TpUroHo- | Onpenenenue cnoxHoi (yHkIMU. [Ipou3BOIHAS TPUTOHOMETPUICCKUX (DYHKITHIM.
merpudueckux  (yHkuuil. | IlpousBoaHas ClI0KHONW QYHKIMN
IIpousBoanas  cnoxHOM | KOMOMHHPOBAHHOE 3aHSTHE 4
Gynkuuu CamocrosiTeibHas padora o0y4yawumerocs 2
Tema 6.4 Copepxanue yueOHOIro Mmarepuasa 3
TIoHATHE O HENPEPBIBHO- [T1oyorye HenpepblBHON QyHkuuu. CBolicTBa HenpepblBHOW QyHKIMU. CBA3b MEX-
cTH yHKmH. Meron wH- Jly HEeTIpephIBHOCTHIO U AU epeHInpyeMoCcTbio PYHKIIMHM B TOUYKE. AJITOPUTM pe-
TepBajios [IEHUs] HEPaBEHCTB METOJOM HHTEPBAJIOB
KomMmOuHnpoBanHoe 3aHsTHE 2
CamocrosiTeibHas padoTa o0y4yaromerocs 1
CocTaBbTe U BBIYYUTE AJITOPUTM PEIICHUS HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.5 Coneprkanue yueOHOro MaTepuasa 6/-
I'eomerpuueckuii 1 (usm- | [eoMeTprueckuil CMBICIT MPOU3BOAHON (YHKIMH — YrJIOBOi Ko3dduieHT kaca- 2
YECKMH CMBICI TPOM3BOJ- | TENbHOM K rpaduky pyHkimu B Touke. KoMOMHUpOBaHHOE 3aHsTHE.
HOHI VYpaBHeHHe KacaTeslbHOH K Tpaduky QyHKIUU. AJITOPUTM COCTABIICHUS YpaBHEHUS 2
KacaTeJabHOH K rpaduky ¢pynkuuu y=f(x). KomOunupoBanHoe 3aHstue
CamocrosiTeibHas padora o0y4yawouerocs 2
Tema 6.6 CoaepxxaHue yueOHOro MaTepuasa 3/-
Dusuyeckuili cMbIc Npo- | Dusnueckuid (MEXaHUYECKH) CMBICT MTPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MO- 2

OK-03, OK-04,
OK-05, OK-06,
OK-07
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M3BOAHOW B Tpodeccro-
HAaJIBHBIX 3aJa4ax

MEHT BpeMeHH t: v =S’ (t)

ITpakTueckoe 3ansatue Ne 15

CamocrosiTesibHasi padoTa 00y4arierocs 1
Tema 6.7 Coaepxxanue yueOHOIro MaTepuasa 6
MoHoTOHHOCTh (pyHKIMH. | Bo3pactanue u yObiBaHue (GYHKIHH, COOTBETCTBHE BO3pacTaHHWs W yObIBaHHUS 2
Touku 3xcTpEeMyMa ¢yHkunu 3HaKy npou3BoAHOH. [loHSATHE MPOM3BOIHON BBHICHIETO MOPSAIKA, COOT-
BETCTBHUE 3HAKa BTOPON IPOM3BOJHON BBINYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OT-
peske. 3a1aul Ha MAKCUMYM U MUHUMYM. [IOoHSATHE acCHMOTOTHI, CIOCOOBI UX OIpe-
nenenusi. KomOuHupoBaHHOE 3aHATHE
ANTopuTM HCcIenoBaHus GYHKIWU U TIOCTPOCHUS €€ rpaduka ¢ MOMOIIBIO TPOU3- 2
BOJIHOM. JIpoOHO-nHelHas ¢pyHkuus. KoMOMHMpOBaHHOE 3aHsATHE
CamocrosiTesibHasi padoTa 00y4anuerocs 2
Tema 6.8 Copaepxxanue yuyeOHOIro MaTepuasa 6
HccnenoBanue GyHKIuil 1
OCTpOEHHUE IPadUKOB HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTh M ITOCTPOEHUE I'PauKOB.
KomMmOuHupoBanHoe 3aHsTue 4
CamocrosiTesibHasi padoTa 00y4yaonierocs 2
ChopmynupyiiTe aaropuT™ UCCIICTOBaHNS (QYHKIIMH HA MOHOTOHHOCTb
Tema 6.9 HauGonbmee u | Comep:kaHue y4eGHOT0 MaTepHaia 3
HaMMEHBbIIIee 3Ha4yeHus | HaxoxaeHne HanOoNbIIero 1 HauMEHbIIEro 3HaYeHUH (YHKIUH, OCTpOeHUE Ipa-
byHKINN (MKOB MHOTOUYJICHOB € UCMOJIb30BaHUEM allapaTa MaTeMaTHYECKOI0 aHAJIN3a
KombOuanpoBaHHOE 3aHATHE 2
CamocrosiTeibHas padoTa o0yuarouerocs 1
Tema 6.10 IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE COJAEPKaAHHME (COAEpP/KaAHHME NMPHKJIATIHO- 9
Haxoxnenne  ontumains- | ro MOayJisl)
HOro pesynbrata ¢ noMo- | Haumenslee n HanGoJblee 3HaueHHe (QyHKIMU
Wpl0  TpousBoaHod B | INpaktuueckoe 3ausTre Ne 16 - 18 6
MIPAaKTHUYECKUX 3a/1a4ax CamocrosiTe/ibHasi padoTa 00y4alonierocs 3
[ToaroroBka K KOHTpPOJBHOW paboTe. PemmTh MOATrOTOBUTENbHBIN BapUaHT KOH-
TpoJIbHOM paboThl Ne 5
Tema 6.11 Copepxanue y4eOHOIo MaTepuaJa 3
Pemienne 3anmau. Ilpowms- | @opmynel u npaBuia quddepeHnupoBanus. MccnenoBanue GyHKIUI ¢ TOMOIIBIO
BoJHas (QyHKIMHU, ee IpH- | mpon3BoaHON. Hanbombiiiee 1 HaMMeHblee 3HaYCHHsT (PYHKIIUH
MeHeHHe KonTtponsHas padota Ne5 2
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CamocrosiTesibHAasi padoTa 00y4yariuerocs
Penienne npukiiagHbIX 3a/1a4 C TOMOIIBIO MPOU3BOIHON

Pasjien 7. MHOrorpaHHMKHM M TeJjia BpalleHust 69

Tema 7.1 Coaepxxanue yueOHOIo MaTepuasa 3

Bepmmnbl, pebpa, rpanu | [Tonstue MHOrorpaHHuka. Ero smemeHThI: BepuiuHbl, pebpa, rpanu. Jluaronains.

MHOT'OTpaHHHUKA Ceuenue. Boinykiible M HEBBITYKJIbIE MHOIOI'PaHHUKH
KoMmOnHMpOBaHHOE 3aHSTHE 2
CamocrosiTesibHasi padoTa 00y4ariuerocs 1

Tema 7.2 Copnepxxanue yueOHOIro MaTepuaJa 3

ITpusma, ee cocrasisro- | [lonsarue npusmsl. Ee ocHoBanust n GokoBble TpaHu. Breicota nmpusmsl. Ilpsmas u

mue, ceuenue. Ilpsamas u | Haknonnas npusma. [IpaBunbHas npusma. Ee ceuenue

IIpaBUIIbHAS IPU3MBI KomOuHMpoBaHHOE 3aHATHE 2
CamocrosiTeibHas padoTa o0yuyarouerocs 1

Tema 7.3 Coaep:xanue yueOHOro MaTepHaJia 3

[Tapamtenenunen, Ky0. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue

Ceuenue ky0a, mnapaiie- | KyOa, mapauiesienumneaa

jaenunena KomOuHupoBaHHoOe 3aHsTHE 2
CamocrosiTeibHas padoTa o0yuyarouerocs 1

Tema 7.4 Copepxanue yuyeOHOIro MaTepuasa 3

ITupamuna, ee cocrasns- | [Tupamuaa u ee anementsl. Ceuenne nupamusl. [IpaBunsHas nupaMuaa. Y cedeH-

romue, ceuenue. IIpaBuib- | Has mupammuna

Has MApaMuJa. Y CEYeHHast

nHpaMmia KomOuHMpoBaHHOE 3aHATHE 2
CamocrosiTeibHas padoTra o0y4yawumerocs 1

Tema 7.5 Coaepxxanue y4yeOHOIro MaTepuasa 3

bokoBas u momHas mo- | [Tnomags O0KOBOH M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

BEPXHOCTh MPHU3MBbI, MHUpa- | KoMOMHUPOBAHHOE 3aHATHE 2

MHJBL CamocTosiTe/IbHAsi padoTa 00y4alomerocs 1
Coznanue npeszenranuu «llupamuna u ucropus».

Tema 7.6 CoaepxxaHue y4eOHOIro MaTepuasa 3

Cummerpus B KyOe, ma- | CUMMETpUsI OTHOCHTEIBHO TOYKH, MPSIMOH, ruockoctu. Cummerpusi B KyoOe, ma-

pajulenenunene, TMpUsMe, | pajulelenunee, Ipu3Me, NUpaMue

upamuie Komb6unnpoBanHoe 3aHsaTHE 2
CamocrosiTeibHas padoTa o0y4yawuerocs 1

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tema 7.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKaAHMEe (COMepP:KaHUe MPHUKJIIATHO- 9
[Ipumepsl cuUMMETpUNl B | ro MOAYJIsI)
npodeccun CumMeTpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
[Tpaktuyeckoe 3anstue Ne 19-21 6
CamocrosiTesibHAsi padoTa 00y4arierocs 3
Tema 7.8 Conep:kanue y4eOHOT0 MaTepuaJia 3
IIpaBunbHble  MHOrorpas- | [lonsrue npaBmibHOro MHOTOrpaHHuka. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
HHKH, HX CBOKCTBA ITpakTnueckoe 3ansaTue Ne2?2 2
CamocTosiTe/ibHasi padoTa 00y4aonierocs 1
Tema 7.9 Coaep:xxanue yueOHOro MaTepHaJia 3
Hunuanp, ero cocraBns- | Huwmmaap u ero anemenTsl. CedueHne muiuHapa (mapauieIbHOe OCHOBAHHUIO U OCH).
romue. CedyeHne MWIMHAPA | Pa3BepTka IUIMHIpA
KomMmOuHupoBanHoe 3anstue 2
CamocTosiTe/ibHasi padoTa 00y4aonerocs 1
Tema 7.10 Coaep:xanue yue0HOro MaTepHaJia 6
Konyc, ero cocrasnso- | Konyc u ero anementsl. KomOnHUpOBaHHOE 3aHATHE 2
me. CeyeHne KoHyca Ceuenne koHyca (MapaieIbHOE OCHOBAHUIO U MPOXOJAIIee Yyepe3 BEpIInHY), KO- 2
HUYECKHe cedeHus. Pa3eeprka konyca. KomOnHMpoOBaHHOE 3aHATHE
CamocrosiTeibHas padoTra o0y4yawumerocs 2
Tema 7.11 Copnepxxanue yuyeOHOIro MaTepuasa 3
Vceuennnii konyc. Ceue- | VceuenHslit konyc. Ero obpa3syromias u Beicota. CeueHHe YCEYCHHOTO KOHYyca
HUE YCEYCHHOTO KOHYyCa KomOuHMpoBaHHOE 3aHATHE 2
CamocTosiTe/ibHasi padoTa 00y4alonierocs 1
Tema 7.12 Copepxanue yueOHOIro MaTepuaJa 3
lap u cdepa, ux ceyenus | llap u chepa. BzaumHoe pacnonoxenue chepsl u mwiockoctu. Ceuenue mapa, che-
pBI
KomMmOnHnpoBaHHOE 3aHsTHE 2
CamocrosiTeibHast padoTa 00y4yaoumerocs. 1
Tema 7.13 Copnepxanue y4eOHOIo MaTepuaJa 6
[Tonsitue 06 ob6beme Tena. | [Tonsitue 06 oObeme Tena. OO0beM KyOa M MPSIMOYTOJBHOTO Mapayiesenume/ia. 2
OtHomenne 06beMOB 10- | OObeM npH3MBI U IIHHAPa. KOMOMHUPOBAaHHOE 3aHATHE
JIOOHBIX TET OTtHoueHne 00beMOB MOAOOHBIX TeNl. ['eoMeTpUUecKHil CMBICT onpeaenuTens 3-ro 2

TMOopsJaKa. KOM6I/IHI/IpOBaHHOC 3aHATHC
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CamocrosiTesbHasi padoTa 00y4arierocs

Tema 7.14 Copaepxxanue yueOHOIro MaTepuasa 3
Obneme! U TUIOWAN 10~ | OGg,emp mpamusl 1 KoHyca. O6beM mapa. [lnomany moBepxHocTeil Tel
BEPXHOCTEH TeN
KomMmOuHnpoBanHoe 3aHsTue 2
CamocrosiTesibHAsi padoTa 00y4yarierocs 1
Pemmmte 5-10 mpumepoB THNOBBIX 3aganuii Ne 2 (mupaMuibl, KOHYC, map) oopa3o-
BarenpHOTO caiita «Pemy EID» (nmpodunbHblii  ypoBeHb) https://mathb-
ege.sdamgia.ru/
Tema 7.15 Coaep:xanue yue0HOro MaTepHaJia 6
KomOunamuu wmHOrorpan- | KoMOMHAIMH T€OMETPHYCCKHUX TEI
HUKOB U TEJl BPALICHUS [pakTrueckoe 3anstue Ne 23-24 4
CamocrosiTesibHasi padoTa 00y4yaronierocs 2
Pemmmte 6 mpuMepoB THNOBBIX 3amaHuii No 2 (KOMOMHAIIUY Tell) 00pa30BaTeILHOTO
caiita «Perry EI'D» (npoduibHblii ypoBens) https://mathb-ege.sdamgia.ru/
Tema 7.16 Copneprxanue yuyeOHOro MaTepuaJa 6
I'eomerpuueckne komOu- | IpoecCHOHATBLHO-OPHEHTHPOBAHHOE CoOepKaHue (COAepsKaHHe MPHKJIATHO-
HAallUX Ha IIPAKTHUKE ro moayJsi) VcnonpzoBanue KOMOMHAIIMI MHOTOTPaAaHHUKOB U TeJl BPALICHUS B
IIPAKTUKO-OPUEHTUPOBAHHBIX 33J1a4ax
[TpakTnyeckoe 3anstue Ne 25-26 4
CamocrosiTeibHas padora o0y4yaromerocs 2
ITonroroBka Kk KOHTpoJIbHOU paboTe Ne6. PerieHre moAroTOBUTENBHOIO BapHAHTA.
Tema 7.17 Copepxanue yueOHOIro MaTepuasa 3
Pemenne 3amauy. Muoro- | OObeMBI U IUIOIAIN TTOBEPXHOCTH MHOTOTPAHHHUKOB M TEJl BPAIlCHHS
TPaHHMKH M Teja Bpame- | KonrponsHas pabora Ne 6 2
HUA CamocrosiTeibHas padora o0y4yaromerocs 1
CocraBbTe Tabuiy «lIpeamers! u3 Bamel mpopecCHOHATBHON JAESTENHHOCTH, KO-
TOpbIE€ UMEIOT ()OPMBI MHOTOI'PAaHHHUKOB, TEJI BPAIICHUS.
Pasznea 8. IlepBooOpasHast pyHKkuum, ee npuMeHeHUe 21 OK-01. OK-02
Tema 8.1 Cojaep:xanue y4eGHOr0 MaTepuaia 3 OK:O3’ OK:O 4'
IlepBooOpa3Has (yHKIUH. | 3amaua O BOCCTAHOBJICHWH 3aKOHA JIBW)KEHHUS IO W3BECTHOM cKopocTu. [loHsTre OK-OS’ OK-OG,
[TpaBuna HAXOXJEHUS | uHTerpupoBaHus. O3HaKOMJICHHE C TMOHITHEM HHTerpaja M NepBOOOpazHOM A OI’(-07 '
epBOOOPa3HBIX ¢byuknun y=f(x). Pemenue 3ama4 Ha cBA3b EpBOOOPA3HON U €€ MPOU3BOIHOM, BbI-
quCJIeHNe nepBooOpa3Hoi A naHHoi QyHkiuu. Tabnuna Gopmyn ans Haxoxe- 2
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HUS IepBooOpa3HbIX. M3yueHne npaBuia BIYUCIEHUS IEPBOOOPA3HOI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

CamocrosiTeibHas paboTa 00y4yaromerocst
Pemienue 3a1a4 0 BOCCTaHOBJIEHHH 3aKOHA JIBUXKEHUS 110 M3BECTHOM CKOPOCTH

Tema 8.2

[Inomans KpUBOIMHEUHOU
Tpanenuu. Popmyna Hero-
TOoHa — JlelOuuIa

Coaep:xanue yueOHOTo MaTepHaJia

3anauy, NMPUBOASIIME K IOHATHIO ONPEJECIIEHHOTO HMHTErpaja — O BBIYMCICHUU
Iioniaau KpUBOJIMHEWHON Tpameuuu, o mnepeMenicHuH Todku. Ilonsrtue omnpene-
AEHHOTO MHTEerpaa. I 'eoMmerpudeckuii U (pU3MUECKUIl CMBICI OTIPEIEIEHHOTO HHTE-
rpana. ®opmyna Hetorona— JlelioHuia

KomMmOuHupoBanHoe 3aHstue

CamocrosiTesibHasi padoTa 00y4aonerocs
BI)I‘-II/ICJII/ITI) OHpeI[eJICHHLIe I/IHTeraJ'II)I

Tema 8.3
Heonpenenenusii u onpe-
JIeJICHHBII UHTETpajIbl

Coaep:xanue yue0HOro MaTepHaJia

ITousTue HCOMPCACIICHHOIO MHTCTpaJia

KomMmOuHupoBanHoe 3anstue

CamocrosiTesibHasi padoTa 00y4yaronierocs
Hammcars coobmenne «Vctopusi osiBJICHUSI HEOTPEIETICHHOTO HHTETpasay

Tema 8.4
[Tonsitue 00 ompeneneH-
HOM HHTErpaje Kak IUIo-

Coaep:xanue yue0HOro MaTepHaJia

['eomeTpuyeckuil CMBIC ONPEIECIICHHOTO MHTErpaia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

maau KPUBOJIMHEIHOW | CamocTosiTe/IbHAsI padoTa 00y4aronerocs
Tpanemnuu
Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COMepP:KaHUe NMPUKJIATHO-

OnpeneneHHbIl  MHTErpal
B )KH3HH

r0 MOJIYJISA)

['eomeTpuyeckuii cMbICn omnpeneneHHoro narerpana. ®opmyna Heiotona - Jleio-
HULA.

ITpakTnueckoe 3anstue Ne 27

Pemenue 3amau Ha MpUMEHEHUE WHTETPaIa JJIsl BEIUMCICHUS] (U3UUYECKUX BEIUYUH
U IUIOIIaaeH

IIpakTnueckoe 3ansTue Ne28

CamocrosiTeibHas padoTa o0y4yaromerocs
[TonroroBka Kk KOHTpoJbHOU paboTe Ne 7. PernieHre noAroTOBUTENILHOTO BapUaHTa
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Tewma 8.6 Conep:kanue y4eOHOT0 MaTepuaJia 3
Pemienne 3amau. Ilepso- | [lepBooOpasnas ¢pynkumu. [IpaBuiia HaxoxaeHus nepBoodpasubix. Ee npuMenenne
obpasHas  ¢yukuuu, ee | KonrponsHas pabora Ne 7 2
IIPUMCHCHHC CamocrtosiTeibHas padoTa o0yuaroumerocs 1
CocraBbTe KpoccBop o Teme: «uTerpan u ero ucropus» (20 cioB)
Pa3nen 9. Ctenenn u kopuu. CrenenHasi QyHKuus 24
Tema 9.1 Coaepxxanue yueOHOIro MaTepuasa 6
Crenennast yHKUMS, €€ | [JoHsTHE KOPHS N-0ff CTEHEHH M3 JCHCTBHTENbHOro uncia. PyHKIME Vv = VX ux 2
CBOHCTBa cBoricTBa U rpadgukn. KoMOMHMpOBaHHOE 3aHATHE
CBoiicTBa KOpHs n-oii cteneHu. KoMOMHMpOBaHHOE 3aHATHE 2
CamocrosiTesibHas padora o0y4yawumerocs 2
Tema 9.2 Coaep:xxanue yueOHOro MaTepHaJia 6
[IpeoOpazoBanue Bbipaike- | [IpeoOpasoBaHne HPPAMOHATBHBIX BRIPAKCHUI 4
HUM C KOPHAMHU N-0M cTe- | KoMOMHUPOBAHHOE 3aHSITUE
IICHU CamocTosiTe/ibHasi padoTa 00y4aouerocs 2
Tema 9.3 Coaep:xanue yueOHOro MaTepHaJia 3
CpoiicTBa ctenenn ¢ pa- | [loHsThe cTeneHH ¢ Jr0ObIM palMOHANIBHBIM MoKa3zaTeneM. CTerneHHble (QYHKIUH, OK-01, OK-02,
LIUOHAIBHBIM U JCWCTBU- | UX CBOMCTBA U rpaduKu OK-03, OK-04,
TEJIbHBIM MOKa3aTeIISIMH KoMOnHUpOBaHHOE 3aHSTHE 2 OK-05, OK-07
CamocrosiTeibHas padoTa 00yuyawunerocs 1
Tema 9.4 Copepxanue yueOHOro MaTepuasa 6
Pemienne  mppanmoHanb- | PABHOCHIBHOCTh MPpAIMOHAIBHBIX YPaBHEHUH W HEPaBEHCTB. METOABI UX pelie-
HBIX YpaBHEHHMH M Hepa- | Hus. PeneHue uppannoHanbHbIX YpaBHEHUH M HEPABEHCTB
BEHCTB KoMOMHUPOBAHHOE 3aHATHE 4
CamocrosiTesibHas padoTa 00y4yawomerocs 2
Tema 9.5 Copepxanue y4eOHOIro MaTepuasa 3
Crenenn m xopuu. Cre- | OmnpenencHue crerneHHON (yHKIMU. VICHONb30BaHHWE €€ CBOMCTB MPH PEIICHUU
neHHas QyHKIUS YpaBHEHMI U HEPABEHCTB
KonrtposnbHas pabora Ne§ 2
CamocTtosiTesibHas padoTa o0yualouerocs 1
Paznen 10. Iloka3zaTtenbHas GyHKIuUs 24 OK-01, OK-02,
Tema 10.1 Copnepxxanue yueOHOro MaTepuaJa 6 OK-03, OK-04,
ITokazarenpHass QyHkus, | CteneHb ¢ MPOM3BOJILHBIM JACHCTBUTEIBHBIM MOKa3aTeaeMm. OmnpeneieHue mokasa- 2 OK-05, OK-07

37




€e CBOICTBA

TEeTBLHON (PYHKIIMHU, €€ CBOMCTBA W TpaduK. 3HAKOMCTBO C MPUMEHEHHEM ITOKa3a-
TenbHOU (QyHKIMU. KOMOMHUPOBAHHOE 3aHITHE

Pemennie moka3aTenbHBIX ypaBHEHUN (QYHKIHMOHAIBHO-TPAQUYECKUM METO/IOM.

2
Kom0OnHMpoBaHHOE 3aHATHE
CamocrosiTesibHasi paboTa 00y4arierocs 2
Tema 10.2 Copnepxxanue yueOHOIro MaTepuasa 12
Pemienne nokasatenbHbIX | PeneHne moka3aTelbHBIX ypaBHEHHH METOJOM YpaBHUBaHUS IMOKa3aTelei, METo-
YPaBHEHMI U HEPABEHCTB | IOM BBEICHHUS HOBOI NepeMeHHOH, (pyHKIMOHAIBbHO-TpaduyeckuM metroaoMm. Pe-
IIEHUE M10KA3aTeJIbHBIX HEPABEHCTB
[IpakTnyeckoe 3ansTue No29-32 8
CamocrosiTe/ibHasi padoTa 00yyauerocs 4
Tema 10.3 Coaep:xanue yue0HOro MaTepHaJia 3
Cucrembl 1OKa3aTelnbHBIX | PenieHue cuctem mokasaresibHbIX ypaBHEHHN
ypaBHEHUH Komb6unnpoBanHoe 3aHsaTue 2
CamocTosiTe/ibHasi padoTa 00y4aouerocs 1
Tema 10.4 Coaep:xanue yueOHOro MaTepHaJia 3
Pemienne 3anmau. Ilokasa- | PenieHue moka3aTelbHBIX YPaBHEHUH METOJOM YpaBHUBAHHsI TOKa3aTeield U METo-
TenbHas PYHKIUS JIOM BBEJCHUSI HOBOM NEPEMEHHON. Penmenne nokasaTeabHbIX HEPABEHCTB
KonrtposabHas padora Ne9 2
CamocTrosiTe/ibHasi padoTa 00y4alouierocs 1
Crenarp npe3eHTanuo o TeMe: «MeTobl pelIeHUH T0KAa3aTeNbHbIX YPABHEHUN 1
HEPABEHCTB, UX CUCTEM)
Pasnea 11. Jlorapugmsl. Jorapupmuyeckas pyHkuus 39
Tema 11.1 Conep:xanue yueOHOTro MaTepHaJia 6
Jlorapudm umcna. Jlecs- | Jlorapudm uncna. JlecITHYHBIA U HATYPAIbHBIN JOrapru(Mbl, YHCIIO €
THYHBIA W HaTypaibHbI | KOMOMHHPOBAaHHOE 3aHSTHE 4
norapuMel, YUCIIO € CamocTosiTe/ibHasi padoTa 00y4aonerocs 2 OK-01, OK-02,
Tema 11.2 Copepxanue y4eOHOIro MaTepuasia 6 OK-03, OK-04,
CroiictBa  norapumos. | CpoiictBa sjorapudmoB. Oneparus JJorapupMUpOBaHHUSI. OK-05, OK-07
Onepanus  norapudmupo- KomOuHMpOBaHHOE 3aHATHE 4
BaHWA CamocTosiTe/ibHasi padoTa 00y4alonerocs 2
Tema 11.3 Copepxanue y4eOHOIro MaTepuaJa 3
Jlorapudmuueckas GyHk- | Jlorapupmudeckas GYHKIHS U €€ CBOMCTBA
L[Usl, €€ CBOMCTBA Komb6uanpoBanHoe 3aHsaTHE 2
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CamocrosiTesibHAasi padoTa 00y4yariuerocs
[ToctpouTs rpaduk gorapudmudeckort ynkumu:1) y=In(x); 2) y=Ig(x).

Tema 11.4 ConeprxaHue y4e0HOro MaTepuasa 12
Pemerme JIOFElpPI(bMPI‘-IG- [Tonstue norapudmuyeckoro ypaBHenus. Onepanusi noTeHIupoBaHus. Komounu- 2
CKMX YPAaBHEHHH W HEPa- | ,opauoe sansTie
BCHCTB Tpu OCHOBHBIX MeTOJa PELICHUs JIOTapu(PMUUECKIX YpaBHEHU: (QyHKIIMOHAIBHO- 4
rpadu4ecKuii, METO/I MOTEHIIUPOBAHNUS, METO/ BBEJICHHSI HOBOM repeMeHHoi. Kom-
OMHUPOBAHHOE 3aHSTHE
Jlorapudmuueckue HepaBeHcTBa. KoMOMHUpPOBaHHOE 3aHATHE 2
CamocrosiTesibHas padora o0y4yawumerocs 4
Tema 11.5 Copnepxanue yuyeOHOIro MaTepuasa 3
Cucremsl siorapupmude- | AITOPUTM pEIICHHS CHCTEMbl ypaBHEHHH. PaBHOCHIIBHOCTH JIOrapu(MMHUSCKHX
CKHMX ypaBHEHUI YPAaBHEHUI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHSTHE 2
CamocrosiTesibHasi padoTa 00y4awuerocs 1
Tema 11.6 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJepKaHMe (coAep:KaHHe NMPHUKJIATHO- 6
Jlorapudpmsl B mpupoae U | ro MOmyJisi)
TEXHHUKE [Tpumenenue norapudma. Jlorapudpmuueckas cnupans B npupoae. Ee matemaruue-
CKHE CBOWCTBA
[TpakTnyeckoe 3anstue Ne 33-34 4
CamocrosiTeibHas padora o0y4yaromerocs 2
[ToaroroBka k KoHTpOIbHOM pabote Nol(). PemuTh moAroTOBUTENBHBINA BApUAHT
Tema 11.7 Copepxanue yueOHOIro MaTepuasia 3
Pemienne 3amau.  Jlora- | Jlorapudmuueckas ¢yHKus. Pemenne mpocTedmmx orapu(MUYECKUX ypaBHE-
pudpmbl.  Jlorapupmuue- | Humii
ckas (QyHKIUsS KonTponbnas pabora Nel0 2
CamocTtosiTesibHas padoTa o0yualouerocs 1
Pa3nes 12. MHokecTBa. DJIeMEHThI TeopuHu rpadoB 15 OK-01, OK-02,
Tema 12.1 CopaepxxaHue y4yeOHOIro MaTepuasa 3 OK-03, OK-04,
MHoxkecTBa ITonsitue MuoxectBa. [lonmMHoxkecTBo. Onepanyii ¢ MHOKECTBAMH OK-05, OK-07
KoMmOnHMpOBaHHOE 3aHSTHE 2
CamocrosiTesibHas padoTa o0yualouerocs 1
Tema 12.2 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJEpP/KaHMe (COAep/KaHHe NMPHUKJIATIHO- 3

Omneparuu ¢ MHOXKECTBAaMHU

ro MOJYJIf1)
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Onepanuu ¢ MHOKeCTBaMHU. Penienne npukiagHbixX 3a1ad

ITpakTnueckoe 3ansatue Ne 35 2
CamocrosiTesibHasi padoTa 00y4arierocs 1
Tema 12.3 Coaepxxanue yueOHOIro MaTepuasa 6
I'padmr ITonsitue rpada. Cesa3HbIi rpad, AepeBo, UK rpad Ha MIOCKOCTH
ITpaktuueckas padora Ne 36-37 4
CamocrtosiTeibHas padoTa o0yuyaromerocs 2
[ToaroroBka Kk KOHTpoJbHOHN padboTe Ne 11. Pemenne moAroToBUTEIHHOTO BapraHTa
KOHTPOJIbHON paboTHI.
Tema 12.4 Coaep:xanue yueOHOIro MaTepHaJia 3
Pemienne 3agauy. Muoxe- | Onepamun ¢ MHOKecTBaMu. OmHcaHHE peabHBIX CHUTYAIlMii C MOMOIIBIO MHO-
ctBa, I'padhbl u ux mpume- | sxects. [IpuMeHenne rpadoB K pEHICHHUIO 3324
HEHHE Konrtponsnas padora Ne 11 2
CamocrosiTesibHas padora o0y4yawuerocs 1
Pa3nea 13. D1eMeHTHl KOMOMHATOPMKH, CTATHCTUKH M TEOPHH BEPOATHOCTE 33
Tema 13.1 Coaep:xanue yue0HOro MaTepHaJia 3
OcHOBHBIC NOHATHA KOM- | [lepecTaHOBKH, pa3MEIICHHS, COUCTAHUSL.
GuHaTopuK KomOuHupoBaHHOe 3aHsTHE. 2
CamocrosiTejibHasi padoTa 00y4yauerocs. 1
Tema 13.2 Copepxanue yueOHOIro MaTepuasa 6
CoOsbiTHE, BEpPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0O BEPOSITHOCTH CYMMBI COOBI- 2
coOpitHa. CnokeHMe U | THii. YCIIOBHas BEpOATHOCTh. KOMOMHUPOBaHHOE 3aHSTHE OK-01, OK-02,
YMHOHCHHC BEPOATHOCTEN s BHCHMBIe 1 He3aBHCHMBbIE COBBITH. Teopembl 0 BEpOATHOCTH IIPOU3BENEHUS CO- 2 OK-03, OK-04,
ObITHI. KoMOMHUpPOBaHHOE 3aHsTHE OK-05, OK-07
CamocrosiTeibHas padora o0y4yaromerocs 2
Penrenue 3amad mo teMe
Tema 13.3 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJEpP/KaHHe (COAep/KaHMe NMPHUKJIATIHO- 6
BepositHocTh B mpodeccu- | ro MoayJisi)
OHAJIBHBIX 33/1a4ax OTHOCHUTENBHAS YacTOTa COOBITHSA, CBOMCTBO ee ycToiHumBOCTH. CTaTHCTHYECKOE
onpeneneHue BeposTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
[Tpaktyeckoe 3ansitue Ne 38-39 4
CamocrosiTesibHas padoTa 00y4yawomerocst 2
Tema 13.4 CopaepxxaHue y4yeOHOro MaTepuasa 6
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JluckpeTHas  ciydaiiHas
BEJIMYMHA, 3aKOH €€ pac-
npeieeHUs

Buapl cnydaitneix BennunH. OnpeneneHue TUCKPeTHON CilydyalHOW BEJIMYMHBI. 3a-
KOH paclpenesIeHUs] JUCKPETHOM CIy4yallHOW BEIWYMHBI. E€ 4ucioBble XapakTepu-
CTUKH

KomMmOuHnpoBanHoe 3aHsTue 4
CamocrosiTesbHasi padoTa 00y4arierocs 2
Pewenue 3agay o reme
Tema 13.5 Conep:kanue y4eOHOT0 MaTepuaJia 3
3agaun  MmaremaTtndeckor | Bapuanuonnsiii psa. [lomuron gactor u rucrorpamma. CTaTUCTHYECKUE XapaKTe-
CTaTUCTHUKH PUCTUKHU psiJia HaOJII0JaeMbIX JaHHBIX
KomMmOuHupoBanHoe 3aHstue 2
CamocrtosiTeibHas padoTa o0yuyaroumerocs 1
Pemienue 3a1a4 o reme
Tema 13.6 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJepKaHMe (coAep:KaHHe NMPHUKJIATHO- 6
CocraBieHue TabIuL U | TO MOXYJISA)
yarpamm Ha IpaKkTUKe [lepBuunas 06pabOTKa CTATUCTHUECKUX JAaHHBIX. [ paduueckoe X mpeacTaBiIcHUE.
Haxo’xJieHue CpeIHUX XapaKTepUCTHK, HAOJI0AAeMBbIX TaHHBIX
[TpakTueckoe 3anstue Ne 40-41 4
CamocrosiTesibHasi padoTa 00y4yaonierocs 2
[TonroroBka K KOHTpOJbHOW padore Nel2. PemmTh MOATOTOBUTEIbHBIN BapUAHT
KOHTPOJIbHON paboTBhl.
Tema 13.7 Copnepxxanue yuyeOHOIro MaTepuasa 3
Pemwenne 3amau. Onemen- | DnemeHThl KOMOMHATOPUKU. COOBITHE, BEPOSTHOCTh COOBITHS. CIIOKEHHE U YMHO-
Thl KOMOMHATOPUKH, CTa- | )KEHHE BEPOSITHOCTEH
TUCTUKHU U T€OpUH BepoAT- | KontponpHas padorta Ne 12 2
HOCTeH CamocrosiTeibHas padora 00y4yawumerocs 1
Pasnen 14. YpaBHeHusi U HepaBeHCTBA 27
Tema 14.1 Copepxanue y4eOHOIo MaTepuaJa 3
PaBHOCHIBHOCTE  ypaBHE- | PaBHOCHIIBHOCTh ypaBHeHHMI W HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI OK-01, OK-02,
HHUI 1 HepaBeHCTB. OOIME | paBHOCHIIBHBIX MEPEX0JaX B yPaBHEHUSIX M HepaBeHcTBax. OOIIUe METO/bI perie- OK-03, OK-04,
METO/BI PELICHUS HUSl YpaBHEHUH: MEpexoj OT PaBeHCTBA (PYHKIMH K PAaBEHCTBY apryMeHTOB ISt OK-05, OK-06,
MOHOTOHHBIX (PYHKIMI, METOJl Pa30KeHUsI HA MHOXHUTEIH, METOJl BBEJICHHs HO- OK-07
BOIl mepeMeHHO!, QYHKIIMOHATbHO-TpauuecKuil MeTo IIK...
KomOuHMpOBaHHOE 3aHATHE 2
CamocrosiTeibHas padora o0y4yawuerocs 1
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BblyunTh anropuTMsl penieHus] YpaBHEHUN U HEPABEHCTB METOAAMM: Pa3I0KEHHS
HA MHOXUTEIM, METOJOM BBEICHUS HOBOW MEPEMEHHOH, (YHKIIMOHAIBHO-
rpauuecKkuM METOJIOM.

Tema 14.2 Copnepxxanue yueOHOIro MaTepuasa 3

I'papuueckuii Meron pe- | OOmMe METOABI PEIIECHUS HEPABEHCTB: MIEPEX0 OT CPABHEHUS 3HAYCHHH (YHKIIHI

LIEHUsl ypPaBHEHMH, HEPa- | K CPABHEHHUIO 3HAYEHUH apryMEHTOB JUISI MOHOTOHHBIX (DYHKIIMI, METOJ] MHTEpBa-

BEHCTB J0B, (PyHKIIMOHAIBHO-Tpadguueckuil metoa. ['paduueckuii MeTos pelieHus: ypaBHe-
HUI 1 HEPABEHCTB
KoMmOuHMpOBaHHOE 3aHSTHE 2
CamocrtosiTeibHas padoTa o0yuyaroumerocs 1
IToaroToBka K sK3aMeHy. PelieHre TUIOBBIX 3a/1aHU

Tema 14.3 Copnepxanue y4eOHOIro MaTepuasa 3

VYpaBHenus U HepaBeHCTBa | OmnpeneneHue Moaynsa. Packpeite Momyns mo ompexaenenuto. [Ipocreiimme ypas-

C MOZyJIEM HEHMsI U HepaBeHCTBa ¢ MojayseM. [IpruMeHeHre paBHOCHIIBHBIX [IEPEXO0B B OIpe-
JICJIEHHBIX TUIIaX YPaBHEHUIN U HEPABEHCTB C MOJAYJIEM
KomMmOuHupoBanHoe 3anstue 2
CamocrosiTesibHasi padoTa 00y4yaronierocs 1
ITonroroBka k sk3aMeHy. Penienue THIoBbIX 3aaHui

Tema 14.4 Copepxanue yueOHOro MaTepuasa 3

VYpaBHeHus M HEpaBeHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocrelimme ypaBHEeHHS U HEPABEHCTBA C TAPAMETPOM

C ImapamMeTpaMu Komb6uHMpoBaHHOE 3aHATHE 2
CamocrosiTeibHas padora o0y4yaromerocs 1
ITonroroBka k sk3aMeHy. Penienue THIoBBIX 3ajaHui

Tema 14.5 IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE COAEP/KaAHHME (COAEpP/KaAHHMe NMPHKJIATHO- 12

CocraBiieHUEe M pEIICHHUE | rO MOXYJIsl)

npodeccHoHaNbHBIX 3a/1au | PerieHne TeKCTOBBIX 3324 NPo()ECCHOHATBHOTO COICPIKAHMUS

C IOMOIIBIO YPAaBHEHHMI ITpaxTraeckue 3anaTus Ne 42-45 8
CamocrosiTeibHas padoTa o0y4yaromerocs 4
CocTaBuTh IU1aH (MaMATKY) pELICHHUs] TEKCTOBBIX 3a]ad (C YUCIOBBIMH BEIMYMHA-
MU; TIEpEMEHHBIMU BeauunHamu). IloaroroBka k sk3ameHy. Pemenue TUIIOBBIX 3a-
TaHUH

Tema 14.6 Copnepxxanue y4eOHOIro MaTepuaJa 3
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Pemienue 3amaud. YpaBHe-
HHUS U HepaBeHCTBa

OO0rmre MeToabl PElICHUs] YpaBHEHUN. YPaBHEHHUS M HEPaBEHCTBA C MOJIYJIEM U C
napameTpamu

[IpakTuueckoe 3anarue Ne 46 2
CamocrosiTesbHasi padoTa 00y4yariuerocs 1
ITonroroBka k sk3ameHy. PenmieHre THIOBBIX 3aaHUI
IIpome:kyTounas arrecraums — dk3aMeHn 1 kype 1 cemectp, 1 Kypc 2 cemecTp 34
Bcero: \ 459
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3. YCJIOBUS PEAJIM3ALIUA ITPOT'PAMMBI YYEBHOTI'O TIPE/IMETA
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ece4eHH 0
YuebHbIii mpenmer peanusyercs B yaeOHoM kabunere Kaduner Ne2313
O06opynoBaHue yueOHOTo KabuHeTa:
— TM0CaJI0YHbIE MECTA 0 KOJIUYECTBY 00 yUaIOLUXCs;
— pabouee MECTO IpenogaBaTes;
— METOAMYECKNE MaTepUabl 10 JUCIUILINHE.

Texuuueckue cpeacTBa oOyueHus paboyero Mecra MpernoaaBaress: KOMIbIOTEpHOE 000py-
JOBaHUE, KOTOPOE TOJHKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBaHMIM 0€30MacHOCTH W HAAEXK-
HOCTH, IPEIyCMaTpuBaTh BO3MOXHOCTh MHOTO()YHKIIMOHAJILHOTO HMCIIOJIb30BaHHUs KaOWHETa, C Iie-
JIBIO U3YYEHHSI COOTBETCTBYIOLIEH AUCIUILTUHBI, MyJIbTUMEANIHOE 000pyAOBaHKE (IIPOEKTOP U MPO-
EKIIMOHHBIN dKpaH WM UHTEPAaKTUBHAS JIOCKA), IOKaJIbHAst CEeTh ¢ BBIX0a0M B Internet.

HaumeHnoBaHue crienuabHOTO MOMEIIEHHS: ydeOHast ayIuTOpHs AJIsl IPOBEACHUS MPaKTHUe-
CKUX 3aHSITHH, TPYIIOBBIX KOHCYJIbTAWN, UHIUBUIYaTbHBIX KOHCYIbTAIlUl, TEKYIIErO0 KOHTPOJIA,
MIPOMEKYTOUYHOM aTTECTAllMH, OCHALICHHbIE 000PYJOBAaHMEM M TEXHHYECKHMMH CpeACTBaMH 00yde-
HUS, @ TAaK)KE YATAIBHBIN 3aJ, TOMEIICHUE I CaMOCTOATENBHOIN padoThl, ¢ JOCTynoM K cetn «MH-
tepHe™» 1 DUOC.

OcCHaIlIEHHOCTh: KOMIUIEKT yuyeOHOW MeOenu (CTONbl yYEHUYECKHE, CTYJbsS YUYEHUYECKHE,
CTOJI TIPETIOaBaTeNsl, CTYJ MPENoIaBaTelisi), 10CKa KJIacCHasi MeyoBast — 2 miT., mkad - 4 mrT., TyM-
0ouka - 2 mT., KOMOploTep - 1 WT., mpuHTEp -1 WT., CTEHA — 3 IIT., KOMIUIEKT MOPTPETOB BETUKUX
MaTEeMaTHKOB.

JleMOHCTpanMOHHBIE MaTepUaIIbl - HA0OP MOJAETICH TeOMETPUIECKUX Tel

Y4eOHO-HarIIHbIe TOCOOHS - KOMIUIEKT IJIAKATOB.

TexHuueckue cpeacTBa 00yUeHHs: MPOSKTOP MEPEHOCHOH, dKpaH (CTalMOHAPHBIN).

Habop mKONIBHBIX MHCTPYMEHTOB: METP IIKOJBHBIA — | INT., TPEYroJbHHUK HIKOJIBHBIN — 1
HIT., TPAaHCTIOPTHpP — | mmIT.

Hepeqeﬂb JUIECH3UMOHHOI'O U CB060)1H0 PACIIPOCTPAHAECMOr0 NMpOorpaMMHoOro o0ecreue-
HUA:
MSWindows 7
MSOffice 2013
Kaspersky Endpoint Security for Windows
Yandex Browser (GNU Lesser General Public License)
7-zip (GNUGPL)
UnrealCommander (GNUGPL)
IIpn m3y4eHuu NUCHHMILVIMHBI B (opMaTe JIEKTPOHHOI0 00y4eHHsI ¢ MCIOJIb30BAHUEM
JIOT
HeorpanuuenHast Bo3MoKHOCTh JocTyna odydatonierocs k SMOC u3 m0060# TOukH, B KOTO-
pOﬁ HMECTCA JOCTYII K I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHI/IKaHHOHHOﬁ CEeTU «I/IHTCpHCT» (;:Lanee - CECTh
«HTEepHEeT»), KaK Ha TEPPUTOPUH OpPraHU3allMU, TaK U BHE ee. JlocTyn K cuctemaM BUAEOKOH(pEpEH-
ncssa3u DUOC.

3.2. UugopmanuoHHOE o0ecnedyeHne peaju3aluy MporpaMmsl

Jns peanusanuu nporpammbl 6uOIMoTedHbIN (PoHA 00pa30BaTENbHON OpPraHU3aAlMKN UMEET
NeJaTHbIE W/WIM JIEKTPOHHbIE 00pa3oBaTelibHbIe U MH(POPMAILMOHHBIE PECYPCHI, HUCIOJIb3yEMbIE B
00pa3oBaTeILHOM IPOIIECCE.
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Ilepeyenb pexomMeHayeMbIX Y4eOHBIX M3JaHMIl, JONMOJHUTEIbHON auTepaTypsl UHTEp-

HeT-pecypcoB, 0a3bl JaHHbIX OM0JIMOTEeYHOr0 hoHaA:

3.2.1.0cHOBHBIEC HCTOYHUKH:

[lIunayes, B. C. | Marematuka: MockBa:  M3nmarenbCcTBO | [DNEKTPOHHBIN pecypc]
y4eOHUK u | Opaiit, 2023. — 447 c. —
npaktukym s | (IIpodeccuonanpHoe
CpeIHero oOpa3oBaHue Kon
npodeCCHOHaNIBH | JOCTYIA!
oro https://urait.ru/bcode/5115
obpazoBanus — | 49
8-e u3n., mepepad.
U JIOI.
boromonos, Maremartuka. Mockaa: N3parenbcTBO | [DneKTpOHHBIN pecypc]|
H. B. 3agaun ¢ | FOpaiir, 2023. — 755 c. —
PEIICHHUSIMH : (ITpoheccronansHoe
yuebHoe mocobue | oOpa3oBanue). Koa
TUIS CpeIHero | JocTyma:
npodeccuonanbu | https://urait.ru/bcode/5306
oro 20
o0OpazoBaHus —

2-¢ u3[., UCIp. U
JIOTI.

3.2.2. /1010 THUTEIbHbIE HCTOY

HUKH:

Bboromomos H.
B., Camoiinenko
I1. U.

Maremaruka:
y4eOHUK
CpEIHEro
npodecCHOHANIbH
oro oOpa3oBaHUs

JUISA

Mocksa: N3narenpcTBO
FOpaiir, 2022. — 401 c.

Kon JIOCTyTIA:
https://urait.ru/book/mate
matika-489612

[DnexTpoHHBIH pecypc]

Kpemep H.I11. Maremaruka s | MockBa N3narenbcTBO | [DneKTpOHHBIN pecypc]

KOJUIe IKel FOpaiir, 2022. — 362 c.

ebHoe mocobue

ZJ[;[ CpeIHero Kon . HOCTYIIA:

HpObeccHOHAbH http_s://uralt. ru/book/mate

0ro oBpasoBaHs matika-dlya-kolledzhey-

509126

TaTapHUKOB Maremarunka Mocksa N3narenbctBO | [DneKTpOHHBIN pecypc]
O.B. y4eOHHK s | FOpaiit, 2022. — 450 c.

CpeaHero Konx JIOCTyTIA:

npodecCHOHANIbH

oro oOpa3oBaHHs

https://urait.ru/book/mate
matika-490214

3.2.3.1lepuoauyeckne U3IaAHUA:

3.2.4.11lepeuens npodecCHOHANBbHBIX 0a3 JAHHBIX 1 HHGPOPMALIMOHHBIX CIIPABOYHBIX CH-
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https://urait.ru/bcode/511549
https://urait.ru/bcode/511549
https://urait.ru/bcode/530620
https://urait.ru/bcode/530620
https://urait.ru/book/matematika-489612
https://urait.ru/book/matematika-489612
https://urait.ru/book/matematika-dlya-kolledzhey-509126
https://urait.ru/book/matematika-dlya-kolledzhey-509126
https://urait.ru/book/matematika-dlya-kolledzhey-509126
https://urait.ru/book/matematika-490214
https://urait.ru/book/matematika-490214

CTeM:
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

KoHTpoJib M olleHKa pe3yabTaTOB OCBOCHMs Y4EOHOIO IMpeiIMeTa PacKpbIBAIOTCS 4Yepe3 IUCHUIUIHHAP-
HbIE Pe3yJIbTAThl, HAIIPABICHHBIE HA (POPMUPOBAHKUE OOIIMX KOMIIETCHLUH MO pasjesaM U TeMaM CoJiep-

KaHUA yqe6H0ro Martcpuralia.

[TpomexyTounas arrecrauus B popme 3k3ameHa — 1 u 2 cemectp

Oobmas/npodeccuoHanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMTETEeHIUsl MEpPONpPUATHS
OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 TI-o/ct, 1.4, 1.5, 1.6 TecTupoBanue

pernieHus 3a1ad npodeccuo-
HAJIbHOM JIeITEIbHOCTH TIPH-
MCHUTCJIIBHO

K pa3IMYHbIM KOHTEKCTaM

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

VYeTHbII onpoc
Maremarnyeckuii quk-
TaHT

WuauBuayanbHas ca-
MOCTOSITENIbHAs paboTa
[IpencraBnenue pe-
3yJIbTaTOB NIPAKTHYC-
CKHX paboT

3aiuTa TBOPUYECKUX
pabor

3aiuTa UHIUBUYalb-
HBIX TIPOCKTOB
KonTponbnas pabora
BrinosineHue sx3ame-
HAI[MOHHBIX 3aJIaHUMN

OK 02. Mcnonb3oBaTh coBpe-
MEHHBIE CPEJICTBA ITOKCKa,
aHaJM3a ¥ UHTEePIpETaIn
uHpopManuu, 1 HHPoOpMaLu-
OHHBIE TEXHOJIOTHH JUIS BBI-
MOJIHEHHMS 33714 podeccro-
HAJIbHOW JEATeNbHOCTH

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu1 7.1,72,73,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

TectupoBanue
YceTHBIT onpoc
Maremaruyeckuii quk-
TaHT

WNunuBunyansHas ca-
MOCTOSITEeNIbHAsI paboTa
[Ipencrasnenue pe-
3yJbTAaTOB MPAKTHYE-
CKHUX paboT

3anmra TBOPYECKHUX
pabot

3anmTa UHIUBUIyalb-
HBIX [TPOEKTOB
KonTposabnas pabora
Brinmonnenue sk3aMe-
HAIlMOHHEBIX 3aJJaHUN

! MpogpeccuoHanbHoe-opueHmMuUposaHHoe codeprcaHue
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IT-o/c, 14.6

OK 03. IlmanupoBaTh U peanu-
30BBIBAaTh COOCTBEHHOE TIPO-
(deccnoHaIbHOE M TMYHOCTHOE
pasBUTUC, NPCAIIPUHUMATCIIb-
CKYIO JIESITeTLHOCTh B Ipodec-
CHOHAJIBHOM cdepe, UCIOTb30-
BaTh 3HAHUS 110 (UHAHCOBOM
TpaMOTHOCTH B pa3JIMYHbIX
KMU3HCHHBIX CHTYaIUsIX

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2,14.3,14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYeTHBII onpoc
Maremarnueckuii quk-
TaHT

WuauBuayanbHas ca-
MOCTOSITeNIbHAs paboTa
[Ipencrasienue pe-
3yJIbTaTOB NIPAKTHYE-
CKHX paboT

3aiuTa TBOPUYECKUX
pabor

3amura UHIUBUIYalb-
HBIX TIPOEKTOB
KonTposabnas padora
Brinonnenue sx3ame-
HALIMOHHBIX 3aJaHUI

OK 04. O¢ddexTuBHO B3auMO-
JICWCTBOBATh U paboTaTh B
KOJIJICKTHBE U KOMaH/1e

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Tempr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

TectupoBanue
YcrHbIi onpoc
Maremarudeckuii qUk-
TaHT

WNunuBunyansHas ca-
MOCTOsITeNIbHAsA paboTa
[IpencraBnenue pe-
3yJbTaTOB MPAKTUYE-
CKHX paboT

3amura TBOPYECKUX
pabort

3amuTa UHIUBUAYalb-
HBIX ITPOEKTOB
KonTponbnas pabora
Brinosnnenue sxk3ame-
HAIlMOHHEBIX 3aJJaHUN

OK 05. OcymiecTBiATh ycT-
HYIO ¥ IUCBMEHHYIO KOMMY-
HUKAIMIO Ha TOCYAapCTBEHHOM
a3bike Poccuiickoit denepa-
UM C YIETOM 0COOEHHOCTEH
COILIMATBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

PS5, Temer 5.1,5.2
P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5TI-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

TectupoBanue
VYeTHbII onpoc
Maremaruyeckuii JUK-
TaHT

NunuBuayanbHas ca-
MOCTOSITEIbHAs paboTa
[Ipencrasnenue pe-
3yJlbTaTOB MPAKTUYE-
CKUX paboT
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P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

3amuTa TBOPUYECKUX
pabot

3amura UHAMBUAYallb-
HBIX ITPOEKTOB
KonrponbHas pabora
Brinonnenue sk3ame-
HallMOHHBIX 3aJaHUI

OK 06. IIposiBnaTh rpaxkaan-
CKO-TIATPUOTUYECKYIO TTO3H-
U0, JICMOHCTPHUPOBATH OCO-
3HAHHOE MTOBEIECHHE Ha OCHOBE
TPaAUITMOHHBIX O0IIEYeIIOBE-
YeCKHUX IIEHHOCTEN, B TOM YHC-
JIe ¢ Y9eTOM rapMOHU3AINN
MEXHAIIMOHAIBHBIX U MEXpe-
JUTHO3HBIX OTHOIIICHUMN, TIPH-
MEHSTh CTaHJIaPThl AHTUKOP-
PYIIIHOHHOTO MTOBEICHHUS

P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temm 7.1,72,7.3,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue
VYceTHBIT onpoc
Maremaruyeckuii quk-
TaHT

WNunuBunyansHas ca-
MoCTOsATeNbHas paboTa
[IpencraBnenue pe-
3y/lbTAaTOB IPAKTHYE-
CKHX paboT

3amuTa TBOPUYECKUX
pabort

3amuTa UHANBUyallb-
HBIX IPOEKTOB
KonTtponbHas padora
Brinonnenue sk3ame-
HAIlMOHHBIX 33JJaHUI

OK 07. CopneiicTBOBaTh CO-
XPaHEHUIO OKPYKAIOILEeH cpe-
TIbI, PECYPCOCOEPEIKECHHUIO,
MPUMEHSTH 3HaHUS 00 U3Me-
HCHUM KJIMMara, MPpUHIIUIIBI
OepeKIIMBOr0 MPOU3BOJICTBA,
3(PeKTUBHO NEHCTBOBATH B
YPE3BbIYAHBIX CUTYALUAX

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TecTtupoBanue
YeTHBIT onpoc
MaremaTnaeckuii K-
TaHT

NuauBunyanpHas ca-
MOCTOsITeNIbHAs paboTa
[IpencraBnenue pe-
3yJbTaTOB MPAKTUYE-
CKHX paboT
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I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 3amuTa TBOPUYECKHUX

7.13,7.14,7.15,7.16, 7.17 pabor

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3anmTa MHAUBUYalb-
P9, Temr1 9.1,9.2,9.3,9.4,9.5 HBIX [TPOEKTOB

P 10, Temsr 10.1,10.2, 10.3, 10.4 KoHTtposnbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, Brinmonnenue sk3ame-
11.5,11.6 IT-o/c, 11.7 HAIlMOHHBIX 3aJaHui

P12, Temsr 12.1, 12.2, 12.3, 12.4

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

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

S HEPEYEHDB UCIIOJIB3YEMBIX METOAOB OB YUYEHUSA

IlaccuBHEIE:

- IEKUUHU TPaJUIOHHbIE 0€3 MPUMEHEHUS MYJIbTUMEINIHBIX CPEICTB U 0€3 pa3laTOuHOro MaTe-
puaia;

- IEeMOHCTpalus y4eOHbIX (PUIHMOB;

- pacckas;

- CEMUHApbI, MPEUMYIIIECTBEHHO B BHJIe 00CYKICHHS TOKIaI0B CTYJACHTOB [0 TEM UM UHBIM BO-
nmpocam;

- CaMOCTOSITEIbHBIC K KOHTPOJIbHBIC PAOOTHI;

- TECTHI;

- YTEHHE U OTIPOC.

(B3auMosielicTBUE TIperoiaBaTess Kak cyObekTa ¢ 00yJyaroummces Kak 00beKTOM MO3HABATEIbHOM
JIEATESTLHOCTH ).

AKTUBHBIE U UHTEPAaKTUBHBIE!

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B rpynmax;

- yueOHas IUCKYCCus;

- JICJIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIE YIPAKHEHUS;

- TBOPYECKHE 3aaHUS;

- KpYIJIble CTOJIBI (KOH(EPEHIMH) C UCTIOIB30BAHUEM CPEJICTB MYJIbTUMEIHNA,;

- pelieHre NpoOJIeMHBIX 3ajay;

- aHAJIN3 KOHKPETHBIX CUTYaITHii;

- METOJ] MOYJILHOTO 00y4EeHUs;

- IPaKTHYECKUH IKCIIEPUMEHT;

- 0OyueHHe ¢ UCI0JIb30BaHHEM KOMITbIOTEPHBIX 00yYaIOIIUX IPOrPaMM.

(B3auMoieficTBUE TIpero1aBaTess Kak cyObekTa ¢ 00yJaroummces Kak cyObeKTOM M03HaBaTeb-
HOM JI€ATENbHOCTH).
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